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PREFACE. 

Alaska marble was first umd, long before thc coming of the white 
man, by the natives, who cawed utensils and ornaments from some 
of the more highly colored varieties. The Russian occupants of 
Alaskrt gave no hmd to thc mnrhl~, though they may have utilized a 
few slabs for tnmbstones. The mnrbles of sot~theastern Alaska were 
among the first; of the mineral rfcposits of the Territory to be men- 
tioned in the official repoi-ts of the United States Government. For 
many yaws these marbles excited no inter&, for in spih of their 
favorable location on tidcmater there mas no mxrket; for them and 
accordingly they had no valuo. Probably some time in the early 
nineties a little marble wns quarriod on Ham Island, in the Wrangell 
district, and worked up int,o tombstones, which mere sold at  Imalities 
near by. These tombstones were in considerable demand among the 
natives, who learned their use from the white man and substituted 
them for t,he crudely carved wooden totems. 

It was about 1890 that the first thought was given to opening the 
Alaska, marble depmik on a commercial wale, for by this time tha 
rapid growth of the cities of the me& coast had made a demand for 
ornnmental and building done. After some years of pmspecting on 
the deposits on the northwest side of Prince of Wales Island, a 
quarry was opened near Calder, and shipments were begun in 1902. 
Since 1904 there has been a steady increaw in the marble output of 
Almka, which, however, has practically zll come from a, few quarries 
in the Shaknn-Calder region of the Ketchikan district. Although, 
as this report shows, marble is widely distributed in southwsbrn 
Alaska, its development has thus far been limited to one general 
region. 

Previous to Mr. Burchard's hinvwtigation of the marbles of south- 
eastern Alwka they had received only scant attention by tho Geo- 
logicnl Survsy. A few of the marble deposits had been visited by 
geologists, but the examinations were only cursory and incidental. ta 
the study of other pmblems relating to geology and mineral re- 
sources. &. Burchard deserves great credit for having procured 
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in two short Bald semns so larg.8 an amount of data dating to the 
marbles of this region. He has been able to indicate in a general way 
the areas containing marble deposits. Detailed information regard- 
ing the distribution and extent of the dsposib will be possible only 
after -complete area1 and structural surveys have been made. T b  
work will be underbken as soon as circumstanw permit. Mem- 
while this report will serve a valuable purpose in pmnt ing  a corn- 
plete statement of present knowledge concerning this valuable min- 
eral m u m e  of the Territov. 



MARBLE RESOURCES OF SOUTHEASTERN 

Studim-of the msrblee and othm structural materids of muth- 
eastern Alaska were made for the United States Geological Survey 
by Fa E, and C. W. Wright in 1904, 1905, and 1908, and the resulh 
wem pr~blished in Snwey bu1letins.l Retween 1908 and 1912 noth- 
ing was added to the reports on the subject. 
In the autumn of 1912 the writer made an examination of tbe 

marble areas on Prince of Wales, Kmdusko, Marble, Om, Tuxekan, 
Heceh, Ram, and Rarillagige-edo islands, and in the autumn of 1913 
this work was extended to deposits on the mainland Mering Blake 
Channel, Stephens Passage, and Glacier Bay, on wveral islands in 
Glacier Bay, and on Chichagof and Admiralty islands. About nine 
weeks h d l  was spent in the field work of the two semssons, which 
i n v ~ l ~ s d  cmising along about 1,500 miles of shore line in small 
@line launches. The results of the wqrk completed in 1912 and 
notes concerning the deposits examined in 1913 lying north of Fred- 
erick Soslnd a were published in Survey bulletins. The fidd seasons 
of 1915 and 1916 were spent by Theodore Chapin in geologic work 
in southeastern Naska, and he gathered additional notes mnoerning 
marble deposih on Dall, Long, and Revill~gigdo islands. The 
more important of these deposits have been described by Chapinm4 
PracticalPy all the available data, on marble deposits in southemtern 
Alaska have heen brought together in the present bulletin. 

The manuscript for this bulletin was submitted in October, 1916, 
but owing to tho large number of publications which were expedited . 
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on mount of the European mar, coupled with a s'hortnge of drafts- 
men, the preparation of the; illnshtions for the printer was of 
n e t y  defer& until the summer of 1819, 

The petrologic cbn&r of the intrusive and met~morphic rocks 
associated with the marble deposib was dehrmined by 6. B. Mertie, 
and petrologic studies of rnmy of the marbles in thin gections were 
made by T. N. Dde and G. F. hugldin, of the United States Gm- 
logicti1 Survey. 

The S u m y  herewith expresm i& appreciation of the curdial 
treatment extended to  its repreaentativea by Mr. F. E. Bmnmn, wl- 
lector of cusbrns at Wrangell ; the Vermont Marble Go., the Mis- 
sion Marble Works (later the Mimion-Alaska Quarry Co.), the 
Alaska. Marble Co., the El Capitan Marble Co., the Alaska-Sham- 
rock Marble Go., Messrs. Woodbridge L Lowcrg, Frank Spalding, 
Walter C. Waters, M. D, Iclcis, and many othcm interested in the 
development of the marble resolrrceFs of solitl~et~..;tcrn Alaska. 

GEIOGRAPHY AND GEOLOGY. 

LOCATION AND EXTENT. 

T h e  region popillarly known as muthenstcrn Alaska comprises the 
panhandle extending from Dkon Entrance northarestm~rd to  Mount 
St i s .  It is bounded on the northeast by British Columbia and 
Yukon Territory and on the southwest by the Pacific Ocean, form- 
ing a strip 400 miles long etnd 100 to 150 miles wide, with a narrow 
e,xtmsion on the northwest 100 miles laog and 25 to 50 miles wide. 
T h ~ t  portion concerned in the present sknteh, wshown on the index 
map (PI. I), extends southeastward from Mount Faimen t her. It 
comprises a mainland balt and a bordering group of islands known 
as Alexander Archipelago. The larger islands f o m h g  this p u g ,  
named in order h r n  north to sauth, nre Admiralty, Chichagof, 
Barawf, Kupreanof, Kuiu, Revillagigedo, Princle of Wales, and 
Dall islands, W e r  mUer islands important on account of their 
deposits of marble me Ham, Long, Kosrciusko, Marble, and Orr 
islands. 

EZUEF AND DRAIN-4UE. 

Southoastern Alaska is a very mountainous region, lying within 
the Pmific Muankin system, which as defiried by Bmoks l includes 
a broad zone of ranges parallel to the southern coast of Alaska. In 
southeastern Alaska the dominant feature of this province is the 

Broohs, A. E., Preliminarg report on the Eetehikan mlnIag dlatrlct, Alankn : XJ. 0. 
WI. Survey Pml. Paper I, g. 14, 1902. 



Go& Range, a rugged martntain mass extending along the north- 
eastern boundary for its entire length. The Alexander Archipelago 
is made up of a mountain mass composed of a number of ranges not 
sharpIy diff~mtiated from the Coast Range and sometime9 r e p d o d  
as a southeashrn ezrtRnsim of the St. El jas R m p 1  The entire region 
gives the impmion of it high platenu deepIy diswked by erosion. 
It is veined by 2cn intricate syskm of waternays; the islands ~ r o  
separated from the mttinland and from one another by deep channels 
from which fiords penetmk both islands and the mainland, making a 
very sinuous coast line and numerous inlets and bagts. 

The region is one of marked relief and very rug@ bpogr~tphyr.. 
The land rises abruptly md in many places pmcipibuslg from the 
water's edge, r e a r h g  altitudes of several thousrind f ~ e t  it ~hort  
distance from the shore. 

The four main rivers of southeastern Alaslcn, the Alsek, Chilcat, 
Taku, and SGikine, rise in British Columbia anel flow across the coast 
rmnges to the sea. The islands arc drained by small streams. 

Southeastern Alaska shows unmishkable evidenca of very general 
glaciation which affected aU but the highest parts of the region and 
produced a characteristic topography. Among tha rnmy features of 
glacial erosion that am developed to a remarkable degme t h ~  most 
conspicuo~ts are the intordigitating fiords that panetrate the entire 
region. The most prominent of these fiords is Lynn Canal, which 
with its extension, Chnthnm Stmit, f o m  a nearly stmight channel 
for over 220 miles. Portland Canal, another remarkable fiord, is 
nbout fOO mdes in length. Other marks of glacial ~culpture are the 
cil-qne basing hanging valleys, U-sl~aped valleys, polished and grooved 
sul.Eaces, and lakes wit11 rock-rimmed basins deepened by glacial 
scour. Glacial deposih are uncommon except in the vicinity of tlie 
present glaciers, a 1 t hoagh erratic boulders mur in places, 

Glacicl-s, occur on the mounkin s l~pes  of the mainland, and at 
last one small one has bwn o k r v e d  on Admiralty Tsland. North 
of Stikjna River many of the glaciers reach the saa and discharge 
ica into the fiords and bays. 

CLIMATE. 

The climate of so~ltheastern Alaska is cbamchrized bv modeme 
hmperature and abundant pmcipitation. Ths winhi atre com- 
paratively mild, and the ports-am open to navigation the year round. 
Xear sea level the first frosts occur abont September or October 

B m b ,  k EL, Tbe gmgaphy md geclogg QZ A-IL: U. 8. Geol Bnrvey Prof. Paw 
45, p, 29, 1DOB. 
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great f m r  for airplane construction and is used in Eagland and 
bee, as well as in the United States. 

The red d a r  is used for shingles and for boat timbr. The 
yellow cedav also k used in ,bo& construction and is suitable for 
furniturn and pattern making, but it is not easily obtained, as little 
of it grows below an albikudo of 600 feet above %a level. 
Among other trees common to this region may be noted mountain 

asb, cottonwood, quaking aspen, crabapple, willow, and alder. Fmm 
swr level to an altitude. of 1,500 feet or so the  forest^ .contain a dense 
undergrowth of berry hushos and other shrubs that form in places 
an impassable barrier, through which trails must be cut. The most 
objectionable of these fihrubs is the devil's club, w luxuriant bush 
whom stalks and stem are thickly covered with sharp, h e  thorns. 
Snlmonberriea rare the most abundant and form impenetrable thick- 
ets. Huc&berries are plentiful ; they include two rarieties of blue 
md one of red hrries. The region also contnim high-bush emaber- 
rim and black currants. 

POPULATTON AND RE'I ' IZEBES'l l3.  

Tbs population of southashern Alaska is digtributd mainly 
among the mining and fishing centers. Skagway, the northernmost - 
town, is the terminus of the White Pam R ~ i l w a y .  Juneau, the Ter- 

capital, is the distributing center of the north end of south- 
esstern Alaska. Four miles southeast of Juneau is the new town 
of Thane, and aerovs Gastinem Channel is the town of Douglas, 
maintained principally by the operations of the Treadwell mine. 
Sitkrr, on the west eonst of Bamnof Island, is the horn of the ag- 
ricdtaral experiment station and a pneral supply point. It is of 
spc in l  historic interest as ttie first capital af Alaaka and contains 
valaabfe relics of the early Russian mupatian. Wran@;ell and 
Fetersbnw are supply centers for the central part of the region and 
outfitting stations for expeditions up Stikine River. T h e  southern 
p ~ r t  of the region is served by Hetchikan, the first port of entry 
in w~tbeastern Alaska and headquarkis of the Forest Sarvim. 
There are slso scores of small settlements at or near caaneries or 
mines, to which regular mail snd passenger service is maintained 
and where boat auppliea, fuel, food, md clothing can be purchased. 
Gagoline launches and boats may be hired at m y  of the larger 
towns. Fmight rates are reasonable, and costs cornpara favorddy 
with those at Seattle. 

ACCrn$rmmW, 

T~ansportation facilities on land are poorly developed. T h e  mg- 
ged natura of the land, aith ita many swampy amas and the heavy 
p w t h  of bmh, as w8U as the-numerous deep fiords and channels 
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that cut into or separate the islands, preclude.!! the possibility of the 
extensive mmh~ction of railroads, or even of wagon roads, except 
at  unwarranted expense. The need of railroad construction is in 
large part obviated, howe~er, by tho intricate system of waterways 
which penetrates the entire region, providing. excellent highways 
for deep-sea vessels ancl numerous deep-mnter hnrbors in sheltered 
bays. Many marble deposits occur near tidewnter and on sheltered 
bays; at less favorable localities the construction of surface or aerial 
trams is facilitated by tt supply of suitable timber near by, 

The study of the geology of mufieadern Alaska, though no% SUE- 
cient in detail to admit of accurnte mapping, has establisl~d certnin 
gologic relations and a general sequencn of rock t y p e s  that is more 
or less uniform throughout the region. 

The rocks of this region comprise s variety of both sedimentary 
and igneous types and their metamorphic derivatives. In aJSe they 
range from early Paleozoic to Recent. The details of their druc- 
turn1 and strntipphic relrttions are complex. The older racks are 
c l o ~ l y  folded ~ n d  for the most part are disposed in zones whose 
sxes strike n h u t  northwest, appmximately parallel to the trend of 
the Coast Rnnge,. This system of -Solding, however, is complicated 
by an olRar system, and the combination of the two tends to throw 
the beds into complex structitral relations. Tha stmtigmphic and 
structl~ral wlations are farther mmplic~ted by overturned folds. 
With the exception of the more recent formations most of the rocks 
w r e  more or k . ; s  metnmorphosed, so that their original nature is in 
large part o b r u d .  

SEDn?ENTbRY ROCKS. 

The Paleozoic mks ,  which are p u p e d  and shown with one p& 
tern on the accompanying index map, comprise a number of separate 
formations that incladc a great variety of sediments. They may 
be grouped roughly in two major divisions separated by rt marked 

* m e  writer h n ~  drawn i m l y  from the followlug pribllahrd Burvry wporta concerning 
wrb of the r@on wlth which he IB not familiar: 

~ m h a ,  A. H.. Prcllmlnary report on thc Kctchlkan mInlng dlstrlct, A b k a :  U. R. 
-1. S u m y  Pmf. Pawr 1, 1902; The geograpblr ond pologg of A l a ~ k a :  U. 5. Geol. 
survey Pml. Paper 45, 1908. 

Spencer, A. C., The Junrau  old belt: W r l ~ b t ,  C. W., A reeonnalmslance of  ddmimltf 
Island, AIaaka: U. R. *I. miurvcy Dull. 287, 1008. 

wrl~ht, F. Q. and C. W., The Kctcbikan and W t a n ~ l l  mlning dbtrlcta, Alaska: U, S. 
-1. Survey Bull. 847, 1908. 

Bjlopi, Adolph, Ceologg of tbe Wmem Bag mglon, Alaeka : U. S. Qeol. Snmey Bull. 
&A, 1911; The Eagle Rlver region, aouthea8tc~n AlaPrka: U. 8. Oeol. S-y Bul l  502, 
1912; The Sltka mlnlng dlntrict, AIaalra : U. S. Geol. Bu~vey Bull. 604, 1912. 

pmitb, P. S., Noterr on tae gcolnfiy of Gravlna Island, Alaska: If. 9. Geol. Sumex 
Prof. Pager Oil gp. DT-105, 1915. 
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unmnfomity and differing considerably in amount of metamor- 
phism. The older of these dirjsions, which probrtblgr inclucles a 
number of formations, is pm-Devonian. Tho younger division is 
Devonian and Carboniferous. The oldor %Ieozoic rocks crop out st 
several places on Ddl, Prince of Vrnles, B~ranof, Chichagof, and 
Knin islands, rtnd along Glacier Bay on the mainlad In the Ketch- 
ikm district the oldest Paleozoic rocks may be diPided into tbrse 
conformable terranes, of which one is prevailingly arenaceous, one 
mlmons, and one tuffaceous. Thoee distinctions, however, are only 
general, for limestone b d s  occur throughout the series and thin 
sheets of tnff are intercalated with all other members of the seriw. 

Dnoonfomably overlying this lower series is a s u ~ s i o n  of tnf- 
hmons conglomerate and grits, black and p e n  slate, and limestone, 
with intercnlatecl I R V ~  flows and bmceias, which probably belong to 
the older Paleozoic division. Theso older Paleozoic rocks contdn 
Silurian fossils at s number of pIacs, and in the Ketchikan region 
they are overlain unconforulably by Lower and Middle Devonian 
rodrs. It is thus evident that they nre Silurian, and pwibly older. 

Oredying the older Pnleozoic rocks with spparent uaconformity 
are mnssive mnglome~~tes and a m a m s  sediments interbedded 
with and overlain by gray massive hestone of Lower and Middle 
Devonian age. The Upper Demninn mcks consist of dark-cnlored 
limmtones nnd bIack cllerts h t e d  with badtic flows and brec- 
cias. The Devonian rocks h ~ v e  a wide distribution and have been 
found on Hotspur Island, a small islmcl near the southern point of 
soutllenstern Alnskrt, on Gravina Island, at various place on Prinm 
of 7Vales bland, and the smdl  islands ofl the west coast, and on 
Chichagof Island. 

Carhniferous rocks also am widely distributd in south&rn 
Alaska and indude limestones representing. thm horizons, ono Mis- 
sissippian and two Pemylvanitu~. The lower Carboniferous h d s  
are composed of interbedded limestone and blwk chert and are rery 
similar in appearance to the 1Jpper D ~ ~ o n i u n  krls, which they ap- 
pear to orerlie conformably. The upper C~urbonifemus formatiom 
are p y  to white heavy-bedded ~rlassive. limcstong. Presumably still 
higher in the Carboniferous section are phyllites and greenstones 
with beds af dolomitic limestono. 

T h e  morlcable d e w i t s  of marble appear to be confined to the' 
Palecmic limsstone becls. The older Pa1eoz;oic limestones are all 
mom or less metamorphosed nnd in pIrtws are entirely recrystallizd. 
The Devonian and Carboniferous brds are less rnetamorphowil and 
except in the vicinity of intrusive m k a  are less crystalline. Some 
of the best marble deposits, however, occur in the younger Paleozoic 
limegtones, which are in close pioximity to granitic intrusives. The 
formation of the mar'ble tllus a p p m  to be due more ItO contact meta- 
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textnm. The chief ngenb that bring &bout these changes are pres- 
sure, heat, and chemical action, generally at cconsidernhIe deptlla 
below the surface of thc carth. Ry metamorphic agencies limestone 
is transformed into mnrblc. Dirring the hxnsformation the o r i ~ n a I  
bedding of the limestone may become nearly or wmpletaIy obscured, 
ant1 the crystnlline tortt~ro and folded stlrrctnre chsracteristic of 
marble rtre induced. 

The sediments that now constitmute wclimentary rock were de- 
posited under water in estuaries, WRS, and Inkcs, OR land surfam, 
nnrl in clrvities and crevices in other rooks. The diief agent in the 
transportation of mcIc d&bris is wntor in motion, including rain 
water, strcams, currents, and waves. Considerable cl&ris is trans- 
ported by moving ice in tho form of glnciors m<nd icebergs, and small 
qaantities of very fine, light rnnbrial are carried by the wind, De- 
psits of material carried as solid particles are said to be mechanical. 
1)epositis formed largely of the remrtins of organisms are called 
organic; such deposits include some formod hp deposition from 
sol~ltion. Material precipitated from solution without the aid of 
orpnisms forms chemical depmits. 

C~Tcil~rn cnsbonste (CaCO,), tho principal compound in lime- 
stone. is sIightly soluble in pure water, 1 liter of pure water solution 
~t H.7* C. contnining 0.01 P a m  of tho compound.' Sn watcr charged 
with carbon clioxitle (GO,),  forming a solution of carbonic acid, 
calcium carhonato is more solublo and forms mlcium bicarbonah. 
T h e  reactions nrc as follows: 

n,o 'r CO, 
Water Carbon diodde 

Kcas 
Carlronic wtd 

HnCOs -I- taco, Cfla!COs)a 
Cartmnlo mid Calcium carbonah Elaloinm bimbonrbte 

One liter of water snt~~rated wit11 carbon dioxicle conwins nt IS0 C. 
and zero partid preF;wre of carbon dioxide 0.385 prim of c:.rlcium 

*bicarbonate.e Under natural conditions a less quantity is dissolved, 
hut it is bcljevrd that tmrler snch pressores as exist nt considerable 
depths below the surface of the earth water mill dissolve still greatc~ 
quantities. WatRr sinking through the soil meeh and dissolves 
carbon dioxide, which is constantly being given off from dwnying 
regetable matter. This acidnIatcd w a t ~ r  then takcs up c~Ic i~ lm 
carbonate from the soil nnd from the rocks through which it per- 
colates. The water of streanu is therefore constantly bringing a 
snpply of dissolved calcium carbonnte to the ocean. Evaporation - -- - 

1 Mden, Atherton, Bdlnblllties wf Inorgankc und organic snbstanms, p 86, New 'IT&, 
I3, Ivan Nodmud Co., 1907, 

Idem, p 8'1. 
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tends to concentrrtb this material in'ses wilter, and were it not for 
the fact that large quantities of d c i w  carbonate are constantly be- 
ing m o ~ e d  throngh the agency d marine organisms the sea water 
would become overcharged with this mlt. Sea w8br contains about 
34.44 parts to the thousand, by weight, of mineral matter in solution. 
The proportions of the principal solids am a h o m  in the following 
table : 

M l u m  chlorlde (NaCI) ,--------,,-,---,--I---------4- 77.75s 
2\1agnednm chloride (MgC1) ,,--,,,------------------d~- 10.818 
Bfagndslem snlphate (MgRO,) -,,-------------,,,, 4.737 
CAIcinm solphate (CaS04) ,,---Ir-,------------,---,,,- 3.000 
Potasslum sulphate ( KAO4 ) 2.463 
Muptl-turn bromide (1MeRr) ---,--,-- ---- --,--- ,,,,- . Zl7 
Caldwn carbonate (CaCOd ----------- - -----,--------- ,345 

Gaws are also prment in sea water, including a relatively largo 
quantity of carbon dioxicle, md these tend b increwa the sol~ent 
power of the water an calcium carbonate. 

There is no sharp line of distinction &ween chemid snd organic 
depaeita Organic deposits are really chemical in the broader sense, 
but they are termed organic because their precipitation is hme- 
diately dependent upon living organisma. Subaqueous inorganic 
chemical deposits are pmhbly formed m&ly in shallow water snd 
include thoso due to the evaporation of the water and those due to 
chemical reactions between solutions, rasultbg in the precipitation 
of new and insoluble compot~nds. 

Chemical deposits formed in shallaw water are chiefly simple pre- 
ripitates resulting from evaporation. All substgnces in solution am 
necessarily precipitated upon complete evapom tion of the solvent, 
but as sea water is rarely saturated with its most nbundtlnt salts only 
5 few ttre precipitated in quantities sufficient t o  be of pIogic sig- 
nificance. The principal deposits formed on incomplete evaporation 
that are of intor-est in the p-nt connection are calcium carbonate 
[CaCO,, - limestone), calcium sdphnte (CaS0,.2R,O, gypsum), 
d i u m  cMorido (NaC1, rock salt), and chlorides and sulphates of 
pot xssilrm and magnesium. 

The.deposits of calcium carbanah, including shells and coral, h ~ v e  
been very much greater tttm those of calcium sulphste, bacause ma-, 
ring plants m d  animals extract calcium carbonate and not calcium 
sulpbats from the sea water for their skeletons and shella, ltlthongh 
the water contains more thnn ten times as much calcium sulphate as 



calcium carboaata Cslcinm d p h b  is m soIub1e in nafurd 
water than calcium carbnata, but rhem carry much more carbonate 
than sulphab to the sea, h a u s e  calcium carhnab is much more 
abundmt on the land. 

The secretion of cdcinm carbonate by organisms does not depend 
on the quantity of the d o n a t e  conteined in the wahr; it may be 
carried on when the quantity in mrution is very mall. The prin- 
cipal: deposits of mlcium carbonate whioh have ultimately formed 
limestone have been made through the agenoy of plants and animsls , 

and consist of wlites, shells, aIeelaton~, cord, b o n q  and teeth. Some 
of these deposits show mom or less distinctly the f o d  remains of 
the organisms that played so important a part in their formation, but 
others, on account of the finenem to which the frsgmmts were b m b  
by the mves prior to their consolidation into rock massres, show 
no trrtce o f  their organic origin. Although it is probable that the 
larger part of the cddum carbonate deposits in the open sen are of 
organic origiu, it is equally probable that in c l d  seas, in which the 
conditions are favorable for concentmtion, direct pmipitation of 
calcium arbonate may take place. 

That the influence of b&a upon the @pitstion of calcium 
carbonmte from mlntion in s a  water is of much importance is now 
recognizad. With regard to the famation of the Bahaman and 
Floridian oolite, Vaughm' stam: 

Z Denllrlfying baetefla are verg active in the shoal waters of both reglnna 
and are pmlpltatlug enormons qnantitlerr of calcium carbonate, which l a  largely 
aramnlte. 

2. Tbls chemlcdly pnrctpitated calcium mbonnte mag form mberuIibiw a! 
amall balls which by accretloo mny b m m e  oolite grains of thc wunl W ,  or It 
mag emmulate amund a varlety of auclel ta N d  anch mina. 
The deduction mag be made that all marine ooljtes orIglnaUy cornpmd ot 

caldum carbonate, of whatever age, may con.fldentlg be attrllsuterf to thSs 

P-= 
Walmtt hm called attention to the presence of nnmemus mfs of 

algal deposits at several horizons in the Newland lhesbne of the 
BeIt mries in Montana, some 9,000 feet below the base of the Cam- 
brian, and of isolated &mti&-like forms mttemd at v~riow levels 
in the overlying Spokane shale of the Belt Mountains &y forms 
of a l d  remains occur in these deposits. Some of them are strik- 
ingly'slnilar to the fresh-water like and stream bloagree11 Jgsl 
depwits of New York, Pennsylvania, and Michigan; others am 

1 V~tughm, T. W, Trelimlnary remarha om tbe pm oC the Bahamas. with a m  
reference to the o m  of the &barnan m d  Florldlan oolltea : Carnegie In& WuMn-n 
Papere from T o r b g ~  fahra torg ,  wol. 5, pp. L L 5 4 ,  1014. 

3 Nalmtt, C. D., R%Palmmlc algal deWlt6 (papet delivend beioff Botanleal B o d e  
or Washtnpton, Apr. 4 1915; ahtract In W~ahlngton 4ca& Bd. Jwr, D ~ c  4, 1115, p. 
6491. 



similar in appeeranw to the blue-greern md green dgd deposits of 
the them1 waBm of Yellowstone National Parlr. 

Aocording to Clarke: 
It is evident that Important ~WOII~B may be formed In varimtl way8 

whfcb, however, are chemically the same. Calcium carbonate, withdrawn 
i m m  aesh or salt water, ia lard down under dlverse conditions, yieIdlng mwa 
which rwmble one another oaly la c6mposltlon. An manic  ooze may pro- 
duce a mEt, flow-like substnote, mch as chalk, or a mixture of carbonate and 
m d ,  or one of  arbonate and mud or thy. Calcium carbonate, transport& 
RS a Silt, mag solidify to n aery smootb flne-palned rock, whlle shells and coral 
yield a roar* stmctnre, full of angular framenta and visible organfc remains. 
Barled under otber gedhmea@ any of these rwke mag be gtLlE furher modk 
fled, the f d I s  becoming more or lma obf tterated, untll in the extreme case of 
metamorphism a crystalline limewone ta formed. AIF trace of organic origln 
bm then vdshed, a change whIch both beat and pressure have combined to 
brlng about, alded perhape by the t ram of molstare from wNch few rocks are 
free. 

U C T E R  OF ~ ' P O X E .  

Limestone, from which marble is derived, includes m k s  of many 
and widely varying types, differing in origin, color, texture, hard- 
nem, structure, and compositio& The one property they have in 
camon is that of caasisting largely of the mineral calcite or calcium 
carbonate (CaCO,) or of the mineral dolomite, a combmaticm of 
calcium and magnesium carbonates (CaCO,.BIgCO,). No natural. 
limestones am chemically pure, however, and few ssre nearly so, A11 
contain mom or less foreign mahrid, either chemically combined 
or n s  admixed minerals. The more common of these foreign mb- 
stances am rnlfgaesium carbon& (MgCO,), f e m u s  carbonate 
(FeCO,), ferrous oxide (FeO) , ferric oxid8 (Fa@,), silica ( SiO, 1, 
alumina (GOa) ,  clay, m r b o m w  matter, mica, talc, and minerals 
of the ppoxens group. The cxrlors and stains commonly noted in 
lirnmtdnes are due to the p m c e  of foreign minersls. The light- 
blue, buff, yellow, pink, red, and brown shades are due largely to 
iron compounds, and many of the grays and black are due to the 
presence of carbonaceous matter derived f ~ o m  organic remains. 
M a n g m e ~  omides also act as coloring agents. 

The common varieties of n o n r n ~ t ~ r n o r p h ~  IhBstone described 
below me often used ~g mmemia1 marble. They may be dlstin- 
guished chiefly by m u r e .  

4 1. Dense, he-grained limeatone. Rock of t h  type generally 
h k a  ar g o d  polish and if of snitable mJar mray be used as marble. 
Many of the black marbles are simply dense, h e - w e d  dark-blue 

LClmke, F. W, The data oi gsoehemimhf, 3d ed.: 0- R OeoL Sarvey IhU, 618, gp. 
55S558, 1916. 
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limestone. A typical example is the bl& I imestons at Isle li Mot& 
Vt., which is extensively used for decoration throu~ghout the United 
S btes. 

2, Crydalline limestone. Lmestone of this type generally takes 
a good polish, and where af attractive color and of even grain is 
quarried as marble. Well-horn examples are the beds quarried at 

r 

Knoxville, Tenn., and Carthage, Mo. 
a. Travertine and "onyx marble." These f o m  of calcium ear- 

bonate are precipitated by lime-bearkg watem. Travertine, 0iY.m 
called ~ s l c a m u s  tufa, is massive ~OPOUB to compact l i m a n e ,  found 
generally over the faces of limmtone bIurfFs, also filling erevieas in 
Ilmestune tnnd around springs. It doas not occur in many places in 
snllicient quantities and of the requkita purity and color to be of 
service, although it has been used as an ornamental structtlral mab- 
rial, notably in the doors, stairways, and parts of the interior wdls 
of the concourse of the Pennsylvania Railroad stration in New Yoxk -- 

City, which are constructed of a gray travertine from I t~ ly .  '' Onyx 
marble," on the other hand, is found in workable quantities in many 
places, such as caves and shallow rock basins where waters have been ' 

slowly evaporated. It is very finely cvstalline ; is generally banded, 
in some placss d&mtely, in others brilliantly ; and takes a high 
polish. O x i d i d  compounds of iron and manganese produw the 
bright bands and dored veins that are characteristic of '' onyx 
marble?' The prssent supply of '' onyx marble " used in the Unitsd 
States comes principally from Lower Callfornis, sout l~~rn  Cdifornia, 
and Arizona, where it has been deposited from waters igsning from 
hot springs. 

Certain varieties of limestone are best dktiinguished by their cham- 
ical composition, Among these are high-calcium Iimtstone., magne- 
sian limestone, dolomite, a r g i l h u s  limestone, md siliceous lime- 
stone, although, of conme, the distinctions between some of them are 
not sharp and the varietie p d e  insensibly into anc mother. 

The distinguishing characteristic of high-calcium limestone is its: 
freedom from magnesium, as: well as from ingredients regarded as 
impurities, such as silica, alumina, the oxides and slulphides of iron, 
alkdies, phosphates, and organic matter. High-calcium Eimestoue 
carries from 90 to mom than 99 per cent of calcium carbonate and 
may embrace all the physical varieties of l i m m n e  except cherty rock. 

Magnesian limestone conths  magnesium carbonate in any quantity 
up to 45.65 per cent. Moet magnesian limestones carry either n small . - 
or a high percentage of magnesium carbonate, dtboagh there are a 
few deposits that are intermediate in cornpition. Magnesian lime- 
stone rnag'emhce ~everal varjetim, W ~ r a l l y ,  

Dolomite is a mineral corn@ of the double carbonate of calcium 
and magnesium. It mnhim 54.35 per cent CaCO, and 46.65 p a  cent 
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magnesian limestone containing 20 per cent or 
carbonate has generally been called dolomite, 

if rnagnesim limestons muld tm dis- 
.. " and high-magnesium," the term 

r " dolOmikv being restricted to m k  mntnhkg nearly, if not quite, 
tho thwretieal quantity of &nm carbonate necessary to combine 
with the calcium carbonate in the proportions gven  above, or in the 

dolomite in plnm foms rock masses, 
cn n be distinguished. In some rocIts 

of the hds ,  and on wenther- 
of dolomite grains. The 

is cornonly granular, 
and hence mugher on weathered surf- than that of bigb-calcium 
limestone. The rock is also generally mom permeable than hgh- 
calcium stona 

Magnesisn and dolomite marbles ocxur in many places and are 
mtisfa&ry BS building and ornamental ~imne, provided they are 
homogeneous in composition and texture. Compared with high- 
calcium lnarble dolomitcl mnrbfs i s  a little harder, withstands grea,t,er 

to a series of tests  made by Merrill to deter- 
of certain calcareous rocks used for 

and a h  the, manner in which the 
solvent acted, appearcs to be less re~dilg affected by moisture laden 
with c~rbon dioxida The ultimate aim of the espwirnents was to  
&certain how the stone# would withstand the effects of an atmosphere 
containing carbon dioxide, which would make the rain acid. Dolo- 
mite is likely to bo more permeabIe to moisture than high-calcium 

if so, would dissolve mom rapidly. blarble con- - 
hi&-calcium and high-magnesium stone shoulcl 
for exposed work on account of its liability ta 

Argi lEaceot~s limestone contains a considerable proportion of clay 
material, consisting mainly of silicate of dumina. Clay material 
was probably introduced into the limestone during its fornation on 
the sea bottom. Limedone of this character is not suitable for build- 
ins stone, b f l s e  it disintegrates too mpidly. It is used to a small 
extent in the manufacture of cement. 

Siliceous Iimestone is a rock containing fine silica sand that was 
deposited with mlcamms sediments in Ehs sea. Other vmieses of -- limestone contain silica in thc form of chert, segmpted in nodules 
and bands and in the form of crpstnlline qua* that has been intro- 
duced by mineral-bmrjng waters jnto the pores of the rock and into 

rDana E. S., A t@xtbaok of  rntoeralogg, D. 858. New 9mkm Jobti Wlley & &ep, 1900. 
'MerrilI, G. P., &port on Borne cftrbnnic-acld l ~ t n  on the westherhtg of inarbla 

Ilmestonsa: 0. Nat. Mum. Pro(-., vol. 49, pp. 347-349. 1916. 



cavities, fanning @es and v e h .  Some limestones i1  
~ i l i ~ u s  cement. Exceptionally, limestone may 

morphism. 
YJRFmImOR OF WARRLE, 

silicate in the fdnn of wollastonite, produced 

Marble is s term applied cmnm;;!a~~ to a gmnnlsr crystalline 
limestone or doloniite, and eren to 
that a m  susceptible of plish and 
cally, marble is a rock camposed 
cita or dolomite or of beth. 

f l % T U O R m  

In the formation of marble from limestone, crgstdIizatim has 
rermlted f m  the effects of heat and pr~ssure, urmdlp aided by the 
action of water, The calci* or dolomite crystals in rt thin section of 
marble are g e n e d  y imgular in &m, ahpa,  and arrangement, and 
many of them are twinned. Crystallization bas pmbbly ocew~sd  
belor the surface of the earth lnng before the mlm wem bro11gbt 
into their present position by emstal elevation and erosion. True 
marbles are therefore found in regions that have subjected to 
metamorphic action, and they are a-iatecl with other rnn \.> , mcks, such AS p e j ~  $chist, quartzite, ttnd date, anrl are usually sr - 
uated near areas of igneous rock3 such as p n i t a  and diorita. 
Little chemical change takes place during the metamorphism of 
pure limestone and doIomite to marbla, hut the rock mass bmrnes 
more completely ~fdlstslline. Deposits of rnarl~le occur in the form 

- of lenticular masses, interbedded with other met~morphosed roc& 
and also in zones along the contack of a .limestone 
m k k  If the original limestona contains silica and 
certain silicate minerds may be developed in the marble. 

High-cabiurn lim-ne and calcite marbla contain fmm 90 to mom 
than 99 per cant calcium carbonate. Pure dolomite, either nometad 
marpho& or metamorphosed, consists of approximately 54 per cent 
calcium carbonah and 46 per cent magnesium aubonate, 'but in m& 
dolomitw the pementagm n r e  slightly lower on % a n t  of the p m  
enm in the rock of foreign minerals or impuritis Marbles that, are - mi8;t;m of calcite and dolomite may be of intermediate compositiana. 
A g o d  example of calcite marble is dexibed on page 63. 'Sbis 

1 Dale, T. N., The cornmerela1 mnrblee of  westtra Vermont: U. 8. Gd. BuU. 
de~crtbvs amwg tbe mrnmerdal marbles of Vermont a 
schist Tt In Inttre&bg to note that  me (d the ma& 
banded and mlarcd marble prodaced rerwm In Mmka 

their &iinr&~e bandhg to t b ~ l r  ~chlstose charaftet. 



BlJZ-NTART NOTES O X  WMESTONE ARD ' MAaaIiE, 25 

marble, the white variety from Toksen, Alnska, conbind 39.51 per 
cent of d c i u m  cabonate, and a dolomitic marble from Admiralty 
bland, Marble Cove. ( p. 521, contained 61.11 per cent of calcium car- 
bonate and 39.10 per cent of magnesium carbonate. Dele mentions 
similar wmmples from Vermont.. A white marble quarried near 
Pmctor, Vt., contained 98.37 per cent of calcium carbonate and a 
white dalomita marble quarried ~t Lee, Ma~s. ,  contained 55.14 per 
cent of calcium carbonah and 48.88 per cent of magnesium carbonate. 
A piece of white and gmy veined marble from Token, Alaska (p. 69), 
proved to be rnegnesian, containing 81.90 per cent of calcium car- 
bonate and 14.93 per cent of magnesium carbonate. A crystalline 
limestone of intermediate composition from Tnckahoe, N. Y., is statad 
by Kemp to contain 70.1 per een t of calcium arbonah and 25.40 
per cent of magnesium carbonah. Serpentine and 9 c h b  marbles 
vary @ly in composition from the pmportions given abow. 

Among the mmmon impmitias in limestone and marble are vnry- 
ing percentam of silica, aluminit, iron oxides and csrbonates, iron 
pyrites and msrcrtsite (iron disulghide), manganese oxides, gypsum, 
alkalies, and carbonaceous material, including graphite. Clay is in- 
troduced into the limestone beds whib the sediments.are being de- 
p ~ i t e d  on the  lea bottom and is most cornonly fwnd along the 
W b g  places, bat it is also disseminated through the rock. Clay 
also results fmm the decomposition of impure, limestone and marbla 
in the process of wemthering at the surface, in joint cracks that have 
been enlarged by solution, and in solution channels and caves Sur- 
face clay is carried down into cmcks, crevices, and imgularities in 
the rock surface, and in quarries that ore operated on a large scale it 
is &fErmlt to separate this clay cheaply from the e~ociated mt 
Silica is both an origin$ and a secondary impurity in limedone. h 
ordinary hard lhn-e it wcurs as nodola or masses of chert: (flint) 
or else combined with alamjna as clay matter. In marble it is usually 
found combined with some other mineral, meh ns alumina, iron, cal- 
cium, or magnesium, and occurs, themfmi, in the form a-f silicate 
minerals. Alumina is commor~ly present in combination with d i c e  
in silicate minerals or as c l q  matter. Iron compounds may h ~ v e  
been dismnhrakd with the original *dimen&, but they have also btm 
brought in by percolating waters. Chemical action b e t w m  the iron 
componnds and the cralciwm carbonate and other minerals has d k d  
in the replacement of particla of calcite by imn compounds. Sul- 
phnr is present in imn disulphide and in gypsnm CaS0,.2H,O), so 
that it is not free wader ordinary conditions. The a l k a k ,  soda and 
W h ,  m11r in very small quantities in some lirnmtanes m d  marbles 
and in their clay impurjtics, probab.bly in the farm of siIicnhs, 

*Dale, T. N., op, ctt ,  p 13. 
amrap,  J. F, a mdbooh or r d h  N ad, P. 110,19ao 



The impurities irr marble are present chiefly as grains of definite 
minerals, ranging in size from tho= that are micmcopic to t h w  that 
mny be rearlily seen by the unaided eye, Among the common mineral 
impurities are qua*, herndite, Iimonite, pyrite, marcasite, graphits, 
chlorite, hornblende, pyroxene, tourmaline, feldspar, biotite, muam 
vib ,  sericite, talc, epidote, tremolite, titanite, wollastonite, and 
diopside. 

F H T S l C B t  PEOPERTIIZS. 

v~luablo clualities p d  by most mirbles am sufficient hard- 
ness, cohesiveness, and ~tmngth for the purposas to which they are 
most adaptable, slight translucence, moderate specific gravity, pleas- 
ing textum and colors, and susceptibility to polish. Other proper- 
t ies that must be considered in connection with the use of marble for 
certain purposes ere itF3 rift or grain, sol~~bilitg, porosity, permea- 
bility, slastici ty, expansiveness u ndor heat, flexibility, deformation 
under pressure, thermal conductivity, and sonomumeta, but some 
of these properties ~ r n  chiefly of scientific interat, 

The physical properties af marble have been described at 9am3 
length in buIIetins by Dsle * and Bowles,P both of which are a v d -  
able for free distribution, and therefore this subject will not be 
dimmed further here. The paper by Bowles should be in the hands 
of a11 who contemplate opening marhlo q a a r r i ~ .  as well ss of those 
who are now ongaged in quarrying marble. 

On the oukmp and jUlst beneath a coaer of midual  clay, daris, 
and soil, Iimeshm and marbles are mnamIly disintegmhd, or 
weathered, and stained to depths depending on the physical and 
.chemical character of the stone and on climatic and ~btmospherio 
canditions Impurities occur In p t e r  prop~rtion in the we~thorod 
m k  than in the unweathered, becausa they are less soluble than 
calcinm cosrbonate. 

THE MetEtBXIE DEPOBITB. 
By E. F. B ~ H A R D .  

Q E U G ~ E I C '  D ~ T R I B ~ X O N .  

The aninem1 lends of southeastern Alaska lie in the Juneau, 
Skragway, Sitka, Wmgefl ,  and Ketchikan mining district+ the out- 
lines of which me shown on the index map (Pl. I).  deposit,^ of 
marble h v a  'lbeen found in all these districk. On some of them 
dairna have been filed and prospading has been done, accorclinp: to 
regulations, and an mrne mficient development work has lwen done 

'Dale, T. N., The mmerc!al  marblea 01 weeteru Vermont: U. I. GPO]. E u m  Bull. 
621, 170 pp, m a .  

a Bowlen, O1Iwr, Th tachaologg of metble q u m n g  : Bur. Mln- Bull. 1- 114 pp, 
1916. 
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TEE MARBLE DEPOSTTS. 97 

to warrant the issae of patents; but on some of the deposits 3e- 
&bed herein no claims ha\-e yet been filed, and on others little or 
nothing has been done besides filing claims. In the Juneau district 
depsits of marble have been noted on the mainland and on Ad- 
miralty Island; in the Skag-way district marble occurs on the 
mainland on the east side of Glacier Bay and on several small islands 
in the bay ; in the Sith district marble forms some of the shore line 
of the muthewtwn part of Chichagof Island; in the Wrangell clis- 
trict the marble occurs chiefly on the mainland east, of Wrangell 
Islnnd, but a little, has been noted an Kupreanof Island; in the 
Ketchikm district marble is widespread and abundant, having been 
found in both the northern and southern parts of Prince of Wales 
Island and on Kosciusko, Marble, Om, Hemta, Dall, Long, and 
Revillagigedo islands, The mlations of all these localities are 
shown on the index map (Pl. I) and mates IT: to V and figures 1 
and 4  how on a larger scale the geography of the mveral marble- 
bearing iocalitics. Such geologic maps of this region as have been 
published aro mainly of a reconnaissance nature and m included 
in Suwey Bulletins 287 and 347. The maps showing the g w p p h y  
of the region in p a t e s t  detail are the charts; issued by ths Coast 
and G d e t i c  Survey, Department of Commerce, and these maps 
samd as bases for Plates II to V and figures 1 and 4. The princi- . 
pal Coast and Gmdetic Sumey charh covering the areas containing 
the marble deposits of southeastern Alaska are as follows: 
8100. R w i l l n ~ l m l o  T~land and mutheastern p r t  of Mnce of WaIes laland. 
8150. IT'mtern pert of Prlom? of Wales Island, Kawiuaka, Marble, Orr, 

Receta. Dall, and I ~ m g  lelnnd~. 
8200. Northern part .of Prince of WalH Island, Kupreanof Bland, Wrangell 

Island. and mainland to the east. 
KXi. Eastern part of Chlchaeof Island and w&e'rn part of Mmlra l t~  laland. 
#@I. Mainland on 8tqsh~ns Passage. 
8306. Glacier Bay. 

These c l~arh,  with the exception of No. 8306, which is on a scale of 
1 : 160,000, or abut  0.39 inch ta 1 statute mile, are on a scale af 
1 :200,000, or approximately 0.82 inch to the statute mile, 

TOPOQRBPRIC BELAYIONB. 

The mainland and isl~ncls of southoashrn Alaska are generally 
monntsinous, and there is little level land bither as upland area or 
along the shorts (See Pls. I-V and fig. 1 and 4.) Along much of 
the coast line the hills and mountains rise abruptly and the den- 
forest growth, extending down to the l~ve l  of high tide, overhangs 
the steep banks. The islands are separated by Rn intricah system of 
waterways and fiords, known locally as straits, canals, channels, plrs- 
s a p ,  sounds, narrows, inlets, bays, coves, and arms, some of which 
reach far inland. Many of these waterways are very deep and can 
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be safely navigated by the. largest mein steamem, bat soma are s*o 
shallow as to be navigable only at high tide by bortts of moderate 
draft. The coast and entrances to harbors are rocky, and in places 
the greatest care is neoesstary in navigation in order to avoid rocks 
that are barely snbmerpd. The topography is so magh that only in 
favored locdities or at , ta t  expense can wagon or tram roads be 
constructed. The mterways ape therefare of great value in aflord- - 
ing mutes of communication between different portions of the region 
and between this region and the PacXc coast ports of the United 
States. Indeed, wem it not fur water transportation the mining and 
quarrying industries in southmstern Alwka could maw29 have been 
developed. 

Some of the depmits of marble are situated on the shorn of shel- 
tered bays that are deep enough to afford anchorage or wharfage for 
man-going freight vessels. Others, however, am on mlq, exposed 
portions of the cot&, and still others are a mile or more from the 
shore and at considerable altitudes. Naturally the deposits most 
convenient of rtcceers will be developed first. Freight rates have been 
much reduced in the kst few years through competition and are 
reported at present to be moderate. 

The rock supface is in general thickly overgrown with small ta 
' medium-sized timber and d e w  underbrush and has a soil cover of 
decayed wood, moss, and mold, from n few inches to 3 or 4 feet 
thick as a rule, but thicker in hollows and crevices in the m k .  The 
timber mnsists of hemlock, spruce, and cedar, which haw in few 
places a maximum diameter of more than 4 feet. 'At f i e  north, in 
the vicinity of Glacier Bay, the timber is much mrtller, but the 
underbrush is dense. 

The following paragra'ph, by Wright: on the growth of vegekation 
is of interest here: 

The luxuriant growth of vegeation along the coast of muthenstern Ah&a 
may m i 1  be cornptmd wlth that of a tropical region. , This is cauaed by the 
moht and temperate -ate and the long summer daya at this high altitude. 
At eIeYIttIons below l,!Xkl feet bushes, f e w ,  and a l l  grasses grow pmfu~ely, 
especially In the mlIegs and gulches. Thee form in places a dense and almost 
imgrtrwabb undergrowth and are a grmt hindrane to the m p e ~ h r .  Among 
the mmt common of thw ~hrubs me the thorny devil's club, the saImonberrg, 
the elderberry, the hacklebemy, the high-bush cranberry, vadous willow% the 
black alder, and the white alder, the Intter forming thickets along the streams 
ana mud flats. 

GEOLOGIC BEUTIOm 

Most of the marble beds in southewtern Mash appaar ta be 
portions of exbsive belts of limestone that have been metamor- 
phmd by an intrusive mas of gmnodiorits at or near the contact, 

Wdght, F. El. and C. W., The Ketchthn and W~angell mining dimttrlcta, A l e :  U. S. 
Qeol. Survey Bull. 847, fi 81. 1908. 
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or the general metamorphism of the redon, or by B combition 
of the two agencies. The mlrttions of the belts of sedimentary and 
intrusive m k s  are shown in Plate I. Both the limestone tlnd the 
marble are cut in many places by thin dikes, principally of basalt, 
andesib, dacita, and diabase, all more or less altered and containing 
secondary calcite, and in places the marble beds am interstratified 
with graywackes, schists, and lavas. Both the linestane and the 
mrblo beds are ~nera l ly  much frmtured and jointed, the marble 
in places showing joints tbat are open to considerable depths,. The 
limestone beds asociated with the marble deposits are of Paleozoic 
ago and at a few placw, notably in and near the northern part of 
Prince of Wales Island, have yielded f d  that are regarded as 
Siluriaa 

'ICXTER OF XAB- A V m m  

Many typeg of marble are ~vailalble in southeastern Alaska. Prob- 
ably the most eommon and the one which thus fnr has been exploitad 
eammercisl ly on the Iarmst scale is a fine to  medium grained crystxl: 
line white ta bluish-gray marble with p y  to dark-blnisb veins, 
bands, and clouded areas. Other crystdine find echistose marbIes 
that give promise of king developed s u d l l y  show hmdsorn~ 
contrasting mde antique effects and other striking combinations 
of color, euch tm green and pink, black and white, and white and 
yellow. The p n  colar appears to be due to chloritic material and 
possibly to  epidote, the bluish and black veins possibly ta graphite, 
and tho pink and yellow shades to iron oxid& Certain marble de- 
pasits five p r o m i s  of affording statuary materid Some dense non- 
crystalline limestones have attractive colors of pink and chocolate 
mottled, gray, blue, snd black, and are snscaptible of receiPing a high 
polish. 

The tabular c I d h t i o n  or index sf the principal varieties of 
marble in southeashm Alaska according to color Riven on pages 
31-39 haq been p m p s d  to furnish the reader a condensed and sys- 
tematic description of the marbles availnble and to  enable him to 
find quickly the detailed description of any marble together with 
the notes csonmrnina the locality in which it occurs. 
In this classification the following varieties of marble are dis- 

tinguishd : 
Whlte; nearly wute; m m - c o l o m i ;  wbfte with gray velna (in part banded} : 

white wIth dark-gray to black veins or bandm; white wlth bIue vei~la or bands ; 
white ~ ~ 4 t h  yellow veins or cloud8 ; gray / In part wined and banded) : bluish 
gray (some banded with whitel : pearl-gray : Hght blue; black (blue-black) ; 
green and banded wltb green; pink calm pglnk and white) ; yellow; mottled, 
chfefly red and white, red and m y ,  brown and white; variegated colors; schls- 
t c m  Iva*imlored bard!#). 



The terms " fine,- '' rnediuq" and " coar*," dexribing the w i n  
or grade of tsxture  of the marbles, are hem used amrding to a 
definite %scale of average grain diameters. A marble is descrild as 
having a fine grain if its average p i n  diameter is 0.10 millimeter 
or less. A marble whose p i n  is just visible to the average unaided 
eye or is still finer would thus fa11 within the fine grade. A medium 
p i n  is one that averages fmm 0 . 1  to and including 0.50 millimeter, 
nncl n conme pain is one that avemges larger than 0.50 millimeter. 
A cla& ficntfon of -Vermont marbles into &x grades of texture was 
devised by Dale1 but was found to be not adaptable to the wide 
ran@ in texture displ q e d  by Alaska marbles. The relation between 
tho p e n t  clnssifrcation and the Vemont marble classification is 
shown in the following outline : 

RaEalion b e t t o m  gmdes of testzsre of Ahabm and Vermont mcspbWa. 

me classi6ca.ttion in detail is set forth on the following pages. 

Dnle, T. N., The cmmecdal marMm o t  w e n  Venwnt: €I. S. Gedl. Surrey Bull - 
azL p. M. 1012. 

Name. 

~ lne  ......................... ... ....... 
Msdtum. .................................... 
CmmE ....................................... 

Almkapda.  !- 
( A m  grain d~?m%ter In 
hundreJths a1 a rmlllmeter.) 

t'mmt m e .  

04. ~ ~ ~ " ~ a n a "  
lo  oriese.. .................. 
11 B EQ... ................... 

61 mmwe ................... 
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ClossBPcath of Alaska marbles. 

W'blia 

LocaUty. 

Bouth Marbla Islaad, Clacier Bay.. ........ 
Chlcbagof Islend, Baakst Bay.. ............ 
Chlcbagol Island, c o w  South or Basket Bay. 
Admiralty Island, Marble Cow..  ........... 
Admiralty Island, onstbird mile south of 

Marble Cove. 
Admhlt  Island Hood Rsy .............. 
~ r l o c e o f  &aleslshnd Shakan Bay (Caldor) 
mce of ~ d e s  IS& pass.. ........ 
Prlnoe oc Wales b b d :  &@Can.. ....... 
Marble Xslsnd, T l e e n . .  ....................... 
Marbleloland I+ n r l l e s m u t b w t o f T o k  
DaU Islmd, dWerfall ~ a ~ . .  ............... 
Dall bland b o o  Hcvb01. ..................... 
b a g  blank, Waters Bag ................. 
Long b h d  Gotaougnl &%.. ...............-. 
~ r i a c e  01 whlea klaod, DO mi ........... 
R ~ ~ o  k b d ,  Crvroll Inlet.. ............ 

Averl%ge 
Rram 

'b?;yI 
dredL49 
01 e d- 
limeter. - 

aO 
................................ 

8 .................................. 
46 

0 
16 
13 

&;5 
31 

6 
6 

16 
26 

................................. 
10 

Textarc. 

Yedlum .......... 
F b e . .  
. . . .  .do.. ......... 

..do.. 
Nadinm.. ........ 
Nne.. ........... 
Medium ......... 
COW.. .......... 
MedIum ......... 

.da.. .......... ... . .do . .  
Flue. ............. 

.do. .......... 
Medlum .......... 

do. ........... 
Flue. 

do. ........... 

verrnont 
gmde. 

4-5 

'1 

b6 

3 
4 
8 
3 
B 

....................................................... 
01 

I 
4 
6 

2 

Gralntam. 

Unevm ........... 
Evan, elongate.. .. ........... Even.. 

.do. ................ ........... U n e w  

........... Even.. 
..... Unewn.. .: 

Evsn. ................. 
................ ~ n e v m  
............... .... .do.. 

Even..  ......- 
..... ....... do. !::: 
..... do ................. 

............... .... .do..  
U wvm. .......... 

........... Even.. 

Development. 

None.. ........... 
-do-. -.......-. 

............ do 
do. -.......... 

..... .......-.. do..  

........... do. 
......... Quarry.. 

None .-........... .......... PI- 
wry.. ......... ......... 

!,%a. ............ ............. None 
Pro .......... ......... .%?. 
Abandoned quarry 

....--... Pmpect. 

Pettogrnp blc nama 

Ca'clte rmrrbk ............ .. ..... 
hhgn&nealol& marble.. ............ ........................ Cnlclta marble. 

do.. ............................... 
Cdclte marble, witbdusly {nelu- 

dun fl f a r b ~ ~ % 0 ~  ( l )  mstertr). 
....................... Calcitemarble.. 

.......................... ....... do. .  
do. ........................... 

........................... do. 
do. ........................... 
do.. ......................... 

Csl~temble,witbaIlttleser;lclto. .................. C~ICIU) marble.. 
do ............................ .............................. do.. 

Gdrdte marble, wlth a llttle alu- 
mhm, silica, and pyrite. ...-.............. DobuuCemarbls 

NO. cm 
me 

7 
11 
la 
t7 
17 

18 
27 
28 
a0 
a3 
84 
37 
40 
45 
46 

47,48 

58 

-- 
14 

46-47 
48 
52 

5- 

64-55 
60-82 
6243 
83-84 
68 i0 
d 7 3  
?I& 

81 
83-84 
(rca5 
8546 

07 



Czasaificatio~ of Alaska marbles--Conthaed. 

Nearly wNle. 

..................... Malplaad OLacler Be soathdssndgCovc Woema.. ......... CabItomarOs None .............. 
~ i ~ o r r g b b  IS]& B ~ B I  b y  ............ ......... ... ..do. ............ ~ a l c ~ t a  marble, cherty In pleaas. ..do.. ........... 

................... ........... ......... - ofd* Z s t ~ d ,  westslde ol. ~ e d  ~ a u  .do.. CalcIta marbl6.. Prospect. 67-68 

Locsllty. a& form. 

Limestono Inlot, Mdnland. ...............- Medim. .....-.... 20 .......... 
Wllloughb I W d  Olacie Ils XedIam toe-. Uneven ................ 

........... ~ h l c b a ~ t  z h d ,  ~ e n a k e e  ~rrlJ.-::::: :I:::: Coarse. .do.. 
DO ..................................... h e  .............. 4 o! Em.. .-......... 
DO ..................................... Phe grmmdmnw 7-88 1-7 Uneven ........... 

wfth-mw 
tab. 

Chlchagof lsland Basket Ba f ............. &e .............. 9 2 E w n ,  elcingniu ,... 
.............. Prbm of ~ e l r s  fsland Poln Col-.. ........ do ............................ Even ......... Prince of ~ a l e g  laland: bead 01 Port PC& ... . .do..  .............................. Uncrmn.. 

tectlon. ........... Ko9ofaslco b b d ,  oppodt.8 El Caplhn. ....... ..do. ................................... .do.. 

............. bb =w- ~ r r  met.. ................. to-. ......................... do .............  all W d ,  h d j  by.-. ............-.-.. W u m  .................................... do 

.............. ~ l n o . .  ................................ B V ~  
.do. .......-.... 10 a Uneven ................ ........ ........... ...... C a m .  ................................. --do.. 

............................ .-........... .......................... &am... . . - , d  0 
Ham Wand.. .............................. ClxaRe.. .......... lSB-;UH 8 ..... do.: ................ 

..-........ Revllle~gsdo Jslaud, Qemge Inlet . .  ....... Ptnc to medlum.. ........................ .do.. 

PemograpbSa name. 

Oaleltemerbla ..................... 
do. ............................ 

calcltemarble, in schlstare.. 
~alcibmsrble  w i p  ol p . 

dte lekdspar q u n r t ~ ~ h l o d a  
&lafie marble d t b  cmvsd 

mimod breoeletcd plat& 

............... Megncakmmlcitomarble 
.........-.... ---.. Oalcltemarblo ., 

Llmedme pan19 molamorpbased 
In la& 

calc&a m a r ~ e  cut by thin searon 
oi uam ........................ c,,&-~,I~. 

~a lc l ta  mbb with  8 low @re 
of Mte. ....................... ~alo&-ble.. 

do ................. 
.,......... W o s e  calalte marble.. 

.. ... .... C a l c b ~ b h 0 . .  .-... - 
do .............................. 

.......--. 8 e h ~ ~ t a m c r r M e .  

Prospet .......... 
Nwa .............. 

..... ........... .do.. 
....do ............. 
...-- ............. do 

............. do ........ Pnspsct.. ..........., None.. 

........ Prospect.. 

.....-....... do 
............ ~ m .  
............. do 

Pmpect .......... 
None.. ............ 

......... p.aBar(. o ............. 
............ Nano.. 

1 
8 
9 

10 

10 

11 
20 
29 

SO 

s 
d l  

42 
49 
60 
II 
M 

66,50,57 

-- 
40 

4&4G 
4.5 

4&46 

45-46 

4&47 
W 7  

69 

W 

74 
82 

82 
w m  
8 1 4  
W-M 
9 8 4  
M 
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Cu 
. Wblta wIlh dark-grey 10 bla& relnn or bands. 

....... Bouth Sarhle Island Glacier Ray.. 
hdmlralty D)and. de lh lrd  mile ncu?.b of 

Marble Cove. . 
Do .......................................... 

Prinea of Wale Island b& of Bod BQ.. 
htno3 of Weleg Islend 'El ~epltau.. ............ 
K&mko bland b& ol Tokean Bay. 
b5arblo t s h d ,  T&-. ........................ 

Marble Island, Tokcan.. ........-.........- 
Orr Islmd ............... ., ................ 

................... DalJ klmd V h w  Covo. 
..................... LOI I~  tslmuld. waten nay. 

Whlls with yellow velna or elouds. 

........... Medlum 
..... do ............. 

............ do 

.... . d o . .  .......... 
............ .&. 

........ do.. 
........... ..do.. 

-- 

........ .................... .............. ......... DaU Island, Wekr[all Bay.. Roe.. Calelta marble 
.............. ........ ................ ................................ Dall L W  O w  Earbor : do ( t )  None .......... ................... ........... .......... Prlm of dales Island, Dlokmno Bey .do... 1 Calokre marble. 

Wblce with hluc vdns  M bands. , 

20 
36 

f-8 

20 
15 

................................... 
13 

bicdlum.. ......... .... 
Firlo &a cwras. ... .......... 
hrodliicn .do. ........... 

........... .(lo.. ..-. .do.. ........... 
..- 

Calalte rnasble.. .................. m y . .  ......... .' 27 @6!2 
Mth mpa4ttC bB1,dSl %a ....... .I 88-&4 

.................................. E?: . . . . . . . . I  :: 1 &&, 

PrineooJwales bland Bhf&an Ray (Cdder) 
L O D ~  IS? TVW Bar.. ................ 
Prinw of W eR Island. D &man Doy., ......-.. 

35 

36 
45 

hlagncslsn calcita marbla. Quarry.. .......... 
(hlcllc marbl~, . wlLh a htLlo .-... do .-........... 
Calclclb merblo.. None .......-..-..- 

mauoaula ond slllca. 

........ 

Fine.. .I tln8vm.. .-....... 
bicdiam ........... ... do.. .......... 

.do. ............ - 4  o ............ 

4-6 
$6 

1-5 

5 
4 

3 

- 
W i O  
74-70 

50-81 
&&I 

44 
K H z  

62-59 

tihW 
8 3 4  

66 
6349 

.............. Even 
BllghtQ uneven. 

Unevm, Wded  .. 

Uneven ........... 
..... do .................. 

.do.. ............... 
... Very unavcn... 

.................. Wdta marble.. 
....... do .................................. 

Calelte merble wltb mlcn, trem- 
nllle end pmslbly pyrite and 
graphite. 

Caldln mwblo .................... 
............................. do 

.do.. ........................... 
.....,... Magncslan ddk. marbie 

- 
.............. Nonn 

do ............. 
...-. do ............. 

Drill pmW ..... 
............ Quarry .......... Prospect 
.-...-...... Q w  

7 
15 

17 

24 

31 
33 



Gray (In prt vdned and bad&). 

Ilmeter. 

Msinhnd. MmePtmb Xobt ................. 
bhlmtl. Oleder %J-, Bmdy Cove.. ........... 
Meintaad, CMer Bey,soutb 01 k d y  Cove 
North Marble I S M ,  Q W r  8ey.. ....... 
WUIwehb bland, Q W m  Ba ............ 
~blebago l%hd,  ~ e m b a  1nleg: ~1::. ...... 
Chicbegof Isbad Ba4ket Bay ................... 
Mnca o t  ~ a l d  Ixlend, 2 mUes r c a G  of 

P0intW ys  
Prlnao of $lisland, nbstshore of Red 

Bay. 
P h c e  of W a k  I s b d ,  bead ol Pmi 

t&icm. - 
Ptlwe 01 W a k  bland Dty Pass.. ......... 
Kmdwskolslsnd, op&lta ~1 capitan.. ... 

.... ....... ....................... ................... 
k h d  Watars Bag.. ........ .... ...... ~ r l o a o l  VihsE3land I h m  Bay 

~blnhud, E W ~  ~&agcl,ne~r ~ a k e ~ ~ r -  pi*. 
R aka Chanuel. ............. .: ................. 
 am ~sland.. .............................. 
ILevlhgIgdo Zslsad, O e w  blet ........ 
----. . - - 

W m n . .  ......... 
do.. 

F b  
Medlum ........... 

do.. .......... 
FLoe.. 

do. -.......... ..... do.. 

..... do.. --........ 

..... do 
b m e . .  ........... 
Fine. 

.do. ....... -.......... 
do.. 

Xtedlum ........ do.. 
f i e . . .  
Medium ........... 

............ .do. 

~oarse.. 
Plos to medium.. 

26 .............................. 
.................................. 

23 

43 ..................................... 
7 .............................. 
6 

..................................... 
&1 ..................................... 
4 

............................... -............................. ................................ 
14 

28 

.................................. 

5 

5 
Cmme. 

6 

01 

01-1 

7 

OL ....................................................... 

4 

5 

......................... 

- - 
Uneven ........... 
Irregular .......... 
Uneven.. ......... 

..,-.do. ........... 

... ..do.. .......... 
do.. .......... 

..... do ........... 
Even.. ........... 
Unaven. .......... 

do.. .......... 
..... do..  .......... 

.do.. .......... 
..... do..  .......... 
Uneven.. .............. ..........,..... Even-. ................ U m m  
Even ................... 
Ueven ........... 

.do.. .......... 
do-. .......... 

--- --- -- 
Calcitomscblo.. ,................ 
Gslclle mrrble sligblly magnc- 
slan lo plsas: 

Nonmetamorpbosed k t m r s .  ... 
Caldtn marble. ................... 
Partl.. mc?Lsmarphasedum'~tone.. 
Calclta marble! pyritlferouu in 

pwpwc.. ........ 
None .............. 
Proppect. ......... 
None.. ............ 
.... .do. ........... ..... do.. .......... 

1 
2 

3,; 

8 
10 

..... do.. .......... ......... 

40 
41 

44-11 
4f-M 

11 
21 

e3 

28 

28 
3d 

8 i  
i?a 
Xi 
46 
49 
€4 

61 

6-2 
56,&,67 

......................... 
LbmesLow prt ly  metamor- 

lama 
Csldt~mwb?6.. .: ..................... 
Cddta marble cuL by tbln seams 

Of uarts 
cek& maible .......................... 

do.. .......................... 
do.. .......... ..-. ........-...... ......................... do.-. ............................... do.. 
do.. .......................... 

Csldb marble with RrnphitIc (9) 
SLwakR. 

caldta rnwbla ........................ 
8cbistoEsmarMo .................. 

4&47 
VI 

5768 

8 M 8  
7577 

77-80 
En 

S&l 

E W O  
81-82 

0 2 4  

~ 4 6  
9607 

do.. .......... 
~ a n s  .............. 

do.. . :. ....... 
Prospect.. ........ 

do. ........... 
Nono .............. 

do.. .......... 
P m r p  .......... .......... 0. .  
None .............. 
Pmpect .  ......... 

.do. ........... 
Nane .............. 
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Ul~Uiubt, LlUWtone Inlet.. ............... 
MaUBnd eezt of %n Cum Oloolar Bay. 
~llldug0f181806 l'&Id~~t ............ 
~dmbalty ~s lasd ,  nbpr ~ o l n t  ~apborn.  ... 

. Kosdusko Island noar HoRmok .......... 
~ k k l u n d ,  14 ~ g ~ * ~ o f ~ ~  

Dall w d ,  Vlew Cape. ................... 

Pdace of Wales Island, DIo!unm Dry.. ... 

Do ..................................... 

I Scd also "Yottled."l 

t4 

ti 

PL.k tmlno plak ~ n d  whlte). 
E m 

E 

Ydurn. ......... 
Flue. 
Coanc.. 
Bin6 to -. 

Flna.. 
FLneto meblam.. . 
Flne.. ............ 
Cause. ........... 
Fine.. ............ 

Dall lslend Waterfall Ray.. ............... ............. h n g  uhd. OO~S- nay.. 
............ ......... Plnn.. ........... Cdclto muble . .  ...... ... ........ Prm t .  .. ......................Urn........ .......... *earn loo-. urn-. ..........I.. .do. h. 

I 

W w k o  Islsnd.3 t 0 4  mUea notthemi of 
Edna Rny. 

Dall Island Vim Cove. ........................ 
L a g  ldand,  ate^ BW.. ................ 

18 

................................. .................................. ........................ 

................................ 
S-%a 

a 

75 

Abwt 6 

4-6 
Medlum. 

015 

1 

8 

01 

1 
6 

Fino.. 

do. ........... 
W u m .  ......... 

Unaven. .......... 
Evan.. ........... 
Uneven ................ 

................................ 
4 
25 

40 

43 
46 

W 

6€-@6 
72-73 

Bo-sl 

80-80 

80-90 

Stlgbtlyirm@er.. 

Uneven.. ......... 
.do-. .......... 

Very Img~ar-. .  .. 

Uneven.. ......... 
vary uneven. ..... 

........... Even.. 

Unoven ........... 

..... ........... do. 

Prmpect. ......... 
None- ............ 

do. ........... 

LLmstonesbLnd wlth Lroa orrldo. 

Wdto merble.. .................. 
do. ................................ 

Oelaile m b l o . .  .................. 
Part1 y metsmorphmed llmprstans. 
C ~ d t i o ~ ~ 4 & ~  marble .......... 
Mdcia sohlstose marbte mmylng 

quarts, leldspar, ephioto, bao- 
b end8 md pyrlta 

I.lm&e brecdn.. ............... 
Ppritikaous d d t e  mnrblo wlth 

sllleate mln4rn8. 
Calcite mwble wIth streaks o l d -  

and carbonscsous mate- 
rlat. 

Celcite marble wlth bande ma- 
Calarng quarts nWlote, plm* 
clew and ohlhte. 

~ a l c ! l ~ w l t h  sin? of larrtc,  dolb 
rnlta, p ~ ~ ~ a q c ,  ol~or~lre, bl* 
tlta, and cpldolo. 

22 

89 
45 

66 

80%1 
e3-M 

Praqmt. ......... 
Now. ............ 
Prmpect. ......... 
None.. ............ 

Prm .................. 
..... .......... 

........... Xono.. 

Prorpect .......... 
..-........ ..... do. 

L 

6 
8 

14 

84 

ag 

40 

49 



' Glassl)%%Eh o t  Alaska csrMe&tlnned, 

MaUcd (elbe rd  l a d  whitem d m d  plj, broaa mnd wMlcl). 

faall&. Cdm. Tarhue. 

- 

Fima ............. 
do ..... : 
do 

.... do.... 

..... do 

do 

..... do 
Flne to-. 

Medtrtm ......... 
Ffm 

.....do .......... .......... do 
do .......... 

.....-.. do.. 
M d l m  ........ 
F l w . .  

Avwaga 
mln  

diame'ar~ 
Inhm- 
dmd* 

olsmillL 
meter. 

2-7 

............................. 
............................... 

............................ 
............................... 
............................... 
............................... 

%a3 

26 

.................................... 
5 
5 
B 

4 
% ..-............................... 

&Idand m t b  04 0mdy Cove, 
Qla&r&y. 

C h l c h n g d I s l d , T ~ M ~ t . . -  

Pliws of Wnlar Island, P& 

A?;=,Mhg ............ 
R l n O d . N & J d , W d  
Red Bay. 

Kwlmko Md, 3 to 4 mllm 
normemt oI Edm Ba 

~osc~,lsbo~Rmd,-rPd*.. 
Marb10 I ~ I a n d .  .................... 
Om Islnnd.. ...................... 
HaoataBlmd .................... 
~ a l i ~ s - , ~ a - l ~ a y  ....... 
DO ............................ 
Do ............................ 

Ray. 
- -  

v e m t  
m e .  

Chaadatprmmd pink, gray- 
ish -, md drab. 

h n ,  phk, and grsy .............. 
any, red, an8 wtifte. ............. 
C t r s ~ , b l l l ~ , I R h l b ? , ~ ~ . . . .  

~ t g m ~ , - 4 d , m d  
toe. 

Red, wbiOe,and pllaw. ........... 
~ a r k s p d l a t - r m a p ~ n t  
~ l u l s h  g-rsy, pint, &d given. .. 
C - d  bnrwnlsh gray. 

and b~nlulsb Ate. 
Plsk,  red, e h o w l a W d ,  

n vellaw and mhlU. 
pin6 ............... 

Rlwk snd white. .................. 
nlulch m y  und b M  .............. 

..................... Blsck and my 
Blue, whib, and 
~ l e e n , w h l t e , p ~ ~ " ~ ~ ~ ' :  andblset 

Omfn 
f-- 

De- 
mibed 

paz 
Fetmgmpbio namp. 

4 1 4  

4SM 

Mi+ 

67 - 
66 - 

73-73 

7d-?ti 

7 6 4  

n47 
77-80 
77-80 

g0-81 
83-84 
BR90 

01-1 

01-6 

6 

1 
1 
1 

1 
5 

I 

h l o P  

-- 

I 

No. an 

(F1LPl. 

Uneven.. 

da ..... 
E m  ..... 
O m . .  

Even ..... 
tmamm.. 
Very m- 

o m .  

do .... 
E m  ..... .... do ..... .... ..... do 

.... ..... do 
Unevua.. 

do. ... 

m.. 
Nom ...... 

Caldte m e  m h d  by 
h e d t e  ~ n d  ofhor ima 
oxide. 

CBlclte rnarbls wItb mta 
spckz. ................. Calcite msrblo 

...&--...LbtOnB,slmt1~metunm- 

~c~%neg-imt.mn- 
phnwd. 

Llme~ronq stained with Iron 
oxfrlr. 

b ~ ~ l o a e ~ . . . . .  ......... 
f l l l i c e o ~ p  dclt la  m b l e . .  ......... 

Umvea..CaldtemrblawlthalltUs 
W S ~  ma sslim. 

Llm~Ermawlthsl l lca,hOr-  
Ide m d  a little m#m&. 

~nlcibmarblo ..................... 
Caldtu rnarble alth grupMte.. 
Calcite marble with pphl t l e  
PeIar nnd a m .  ................. Calcitamrble 

.... do. .  ........................... 
Calclta c h l d t l o  rnatarkl, 

and hcmetlrr. 

8 

10 

PraPpwt.. 
-... 60...... 

a0 

N l c  -.... 
. Pmgect. 

M 
39 

do 
do ....... 

-....I 
Y'rwp%..; 

do ..... .... do. .... .... .... do. 

...... Nono 
do ..... 

Pmpeet.. 

.............. 
8( 

1 

38 

23 
31 
91 

S9 
f i  
19 



h h l m d  wmh of W d p  Cave, bl& umnm+olored Fino ............ W 01-1 Uneven.. 
W a r  bay. ' a w  ~ ~ d d l ~ h ,  cbmlate! 

RLoee of ~deu Istmd 2 d e d  cobred. p h k ,  presn, and ..... 60 ..............................  ran ..... 
wmt of Paint b ~ ~ o ~ ¶ :  dcab. 

Kodosko [ s b d ,  3 LO 4 JILUW Y8Ibaw,sleaoe,mdred ............. do.. ............................... do ...... 
north& of Edna Bay. 

Yuble l . lud . .  ................. L b l  c d  dnrk gem bluish h e  @medium & OI-S / Vey un- 
gghC ~ h k ,  s a d  dmvdah , O v a .  

........ D ~ U  l s h d  V I ~  Cove.. ........ Yaww wltt~ grca stripe.. ........ j .do.. 1 I [ E -.....I 
~ l n e e o t  Ylfplee h d ,  ~icJmm Qw, whltu, yolbw, green, Ftw taooerse.., .................... Undvem.. 
Bay. b l a ,  and p h k .  

..... ~~m&.a~ewichall lca,b OX- j.. .do.. :e-n 
Id6 and s little m 

... ...... ~ i e  mwb. (.-.do .I. .a:.l 78-79 
handsotqu~~?e,oerldb,srrd 
chhrlte. -1 ....... ..... .... Wdte  marble.. ...... ,. , sons.. 
matarisl, and bemutile. 

Caldra,qctarrz, mlca,obbrlMa 
m 

Wland, LLmescaoeLnleC.. ..... 
Chlchagotls~d 'PcmhlreaTnlet.. 
~dm~ra l ty l~ land ,  ~ o l n t  0repb- 

Admlralr Islnnd. 1 to 2 mllea 
nora o r a r l r l e  cave. 

D;II ~slmd,'~rnerl@a ~ a y . .  
Doll Wmd near M c h d  Bny . .  
h c e  01 dslea lslsnd, ~loJfmfui 

Bay. 

Cny,u.hlte,andgraylsh~m 

Whlte,grcen nadm $. ...... 
~h l t . e , gra~ ,&m,hn  black.. 

Omy, whita, plnk, tmd men.- 

..................................... 
R'hlta plak, and green.. ..... 
mhtLe' prm, yellow, my, 

and b&k. 

-, 

SIodlum 

Coano..  
Medlum.. ....... 

.... .do.. ........ 

Phne to coarse.. 
hfedlum 

................... 1 .......... 

Floe to m ~ e .  

&Pen.. 

... do ...... ... ...... do 

.. .do.. .... 

do ...... 
do ...... 

....................... 
19 

1- 

, tit4 p p h ~ t e , ~ X h c m e ' n t e ~  

do.. . I b h W E  
pl&ocLw, chbrlclc mad 
rial muscovite e Idote bI+ 

....-. 
a 4  

M 

CalcIta marble with band3 or 
hornblende mlee scbist. 

C a l d t e m a r b l b ~ ~ m l m r h k i  
Calclte marble wlth g r s l ~ r  oI 

quart& felldspar chbdte, 
and d m l n  ~ d r .  

Csldta marblewlth p)mxme, 
eptdout, tremolltc-, qunrk, 
dte and Uteolte. 

~?-&.ddle mlrrble. ........ 
Umda of caldte marble.. ....... ........... 1 ........... ................... 1::. .......... 

Proapeeg.. 

Wane ...... 
Rcqerb.. ...... Nono 

.. .do ....... 
do ....... 

.do ....... 
40 8lXIO 

I 

9' 
14 

15,le 

43 
44 

40 

IS 
49-60 

-2 

gGss 
83 



40 MARBLE RESOURCES OF SOUTHEB'PERB BLASBA. 

TEE DEP0;SITS.X 

MAINLAND A T  CIMEBMNE INLET. 

The deposits of marble in the vicinity of Limestme Inlet &re on 
the rnainlmd abut 26 rnilas south-southeast of Juneau an8 24 miles 
inland from the mouth of the inlet, or 1 ~KI I+ miles from deep wahr 
(No. 1). Outcrops on the north bank of Limestone C m k  magist of 
medium-gained graykh-white marble, bandad in places with dark- 
gray stl-eaks d veins of white calcite of CO~EBP tegtura Portions 
of the bFsds have a pyish-green mlor, possibly due to d a a e  stains. 
+%me parts of the ,mas are s c h h s e  and carry hornblende, mica, 
pyrite, and thin lseams of quartz. The gray md green vmietiw m 
both susceptible of a fair polish. The surface af the marble is cut 
by two or more sets of joints into blocks from a few inches tn 3 feet 
thick The stdl15 bf the rocks is apparently between N. 25" W. and 
5.30' W., and the dip i~ steep taward the northmk 

Two samples of marble from LimWne Inlet were ex&nd micro- 
scopically by T. N. Dnla A specimen of the grayish-white variety 
&owed a grain diameter, af 0.037 to 1.28 millimeters, madly 0,185 to 
0.74 millimeter, with an estimated average of 0.277 millimeter. By 
UM of the Rosiwal methd the average diameter of the p i n s  was 
found to be 0.0106 inch, or 0.262 millimRtar. The grade is therefore 
medium ; but, compared with Vermont marbles, according to Dale's 
clmifimtion, this marble w d d  fal l  into grade 5 (coarsa). Tha 
texture is uneven, and mme pyrite was noted. 

A specimen of the p n i s h  variety showed a grain diarnebr of 
0.0'74 to 0.925 millimeter, mostly 0.185 to 0.555 millimeter, with m 
~st imad~d R P B ~ ~ B  of 0.216 millimder. Tha Rosiwd mmsurenont 
gave an avenge of 0.007 inch, or 0.1778 millimeter7 thus indicating 
a medium texture. The grain hm ~ppertra a little un0ven. Very 
little pyrite is presant in the mction, and quartz is rare, in minute 
particles. 

Associa@ with the d k h s s  m~Me m e  beds of hornblende mica 
sch% A thin =tion examined by J. 13. Mertie showed quartz, 
ericite, hornblende, chlorite, epidote (deri~ed in l g e  part from 
hornblende) , and sulphides. 

Two groups of marble claims heve been located on this depht, 
and two small prospect openings about 200 feet apart have been 
made near the creek baak. Between these two openings several 
natural exposum in the bank of the creek indicste the presence of 
schistose varble. 
Mod of the marble deposit is covered by forest growth, rtnd little 

could be ascertained as to  its extent or structure beyond the indim- 

In the desmlptlona of depomta the numbers In D a r e n t h ~  refer to correrrponding 
nambere an the index map (PL I) and on other mag& (Pb. I1 to V, IIIJIS I and 4). 
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tions affordd by the few exposum In order to develop this deposit 
a tramway must be built f ram the property down the creek to  deep 
water in fiimmtone Met, a distanca of about 1% miles. The con- 
struction of the tramway would involve tha cutting away of mme 
rocky points and the building of half a mile or more of trestle. 

h & n e  and marble deposits mop out on the mainl~nd an the 
east &ore of Glacier Bay in the vicinity of Sandy Cove. Along 
the north shore sf Sandy Cove (No. 2) marble is exposed for GOQ 
fwt or more, and the deposit extends back into a low ridge 50 to 
75 fget abovi tha water. This marble is hard, of a hghtrgraykb 
color, and generally of medium grain, but contains many small 
bodies of calcite of m q h g  size. Nearly obliterated traces of fossil 
brachioph were noted in it. The marble is brecciated in places 
and has barn disturbed by the intrusion of dikofi. Some of the 
bmiated portions contain magnesium carbonate. The beds here 
are 3 feet or morn in thickness, At;rike northward, and dig about 
40" W. Where exposed tho materid is so much jointed md fractured 
that little stone of commemial ai7a is obtainable. 

On the east shore of the cove next south of Sandy Cove (No. 3) 
are beds of variepted marble and partly metamorphosed limmtone. 
The colors include gray with bluish veins, cream-mlored with yel- 
low veins, reddish, mottled chocolate-colored and fiink, and 
mottled grayish-pa  and dmb. The rock is fine pained, had, 
and brittle and takes R g o ~ d  polish. It is generally much Prrtctumd 
at the surfam, especially the &ray limestone. Traces of stylolikes 
or sutm joints wero observed in the gray marble. The beds strike 
about S, 50° E. and dip steeply tomrd the northead. This belt of 
mcks is about 500 fact thiclc and extends nn indefinita distance south- 
eastward into the mountains. The bedding is vnriable, but for the 
most part the rock is fairly mrtssiva. Dilres of diabnse cut the beds 
in & and northeast directions, and the jointing n ~ m  gmemEly in 
the same directions. The ridge which the marble forms is about 
SO feet high st its northwest end, where a low cliff has been cut by 
the stream that flows into the mat+ but toward the southeast thc 
ridge rises to 600 feet or more in height wititbin a quarter of rt mile. 
(See fig. 1.) 

A thin section of the mottled mar& was examined by T. N. Dale 
md G. F. hghl in .  It consish of finely granular faintly pink- 
ish rock and coarse transparent m k  in h d a r  alternations and 
inclnaion The granular part consists of mhvinned but polarizinp: 
grains of dcite and contains throughout faintly reddish specks of 
dnsty hematih The gain diameter ranges from O,O2 to 0.047 rnilli- 



Fmum 1.-Map showhg marble depoaib cxsmind on malnland and inlandm in Qlaclcr 
Ray. I'rom Paant and P M v t l c  S s m y  chnrt 4306. 
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meter, with an estimated avenge of 0.024 noiUimPltA1.. The trans- 
parent parts & of twinned calcite, of a @sin diametar of 0.047 
to 0.4 millimeter, with an wtbnatd average of 0,725 millimeter. The 
fexture is th~mfore fine. 

A chemical analysis by R 8. Bailey shows that the rock eansists 
largely of eaEeitR with a little clay material indicated by the insoluble 
midue: 

m!mIQbIe ----- ------- -,-- ,---,- 2 58 
&tcinm carbonate-----------------------_--,---,+---,,,- 9810 
~ ~ u m  &mte----------------+--------+,---------+ *Wi 

Three claims, agpgating 3,980 feet in length, were at one time 
located on the strike of thw although little w m e n t  work 
appeard to have h e n  done up b the time of the writer's visit. The 
r d y  d&b1e and commercially duable  stone is probably scarce, A 

and much prospecting will be necessary in ordor to wtablish its true 
extent and value, 

The bold cms on both slidw of the entranm to the wve naxt muth 
of Sandy Cove and also extending southward fmm it (No, 4) are 
composed principally of fine-grained hard, brittle, much fractured 
p y  limestone, mt by many diabase dikea p n d y  2 to 10 feet 
thick. AJong the conk& between the limestone and the larger dilres 
the limedone bas been locally metamorphosed to whih crgsettlline 
marble, but not much marble of this sort is available. 
In t h ~  float nar the mouths of the two creeks that flow into this 

ove, which drain m o d i n  glwiers, there are many bdders  of 
pd whib and mined marble, snd in the canyon of the northem of 
the two w d q  at shut a mile from the mouth of the creek (No. 5 ) ,  
an outcrop of fine-pined grayish-pen, partly metamorphosed lime- 
stone 10 to l2 fwt thick was o b ~ w e d .  

Two i shds  in Glacier Bay, North Marble Island and South 
Marble Gland, are composed wholly of marbla, and others, such as 
Willoughby and Sturgess islands, show areas of lhmtone md mar- 
ble. The two Marble islands lie about la mils south of the en- 
t m m  to Muir f n l e t  and are about I+ miles ap&, A d h g  to 
Coast and Geodetic Surrey chart 8806 North Marble Island (No. 
6)  is about half a mile in lengkh from north to south and less than 
a third of a mile in patash width, The high& point is probably 
about 300 feet abwe the ae& The marble exposed in this island is 
yellowish to p y k h  and is stained along f mcture planes. The mck 
is m e . b  in &@;rain and on weathered surSacss is generaIly soft and 
friable. Some portions of the rock am chartg ; other portions am 
brhated.  According ta T. N. Dale the p i n  diameter r a n p  fPom 



0.05 to 1.05 millimetam but is modlJr from 025 to 0.78 millirnehr. ' 
The estimated avers@ is 0.216 millimeter. The Rosiwal measure- 
ment gives an average of 0.00977 ( a b u t  0.01 inch, or 0.248 milli- 
meter). The Vmont grade is 5 (coarse) and the Wure  is svea  

Thin dikes of of dark finecgmined volcanic rock which appmrs ta 
be dtered s-te cut the. marble beds- Tbe strike of the beds 
is nearly north The rock has been jointad and in places shows small 
folds. The i s 1 4  has been glaciated, but weathering has h a  active 
and has p d u c e d  through solution of material dong joint planes 
and rounding of intermediate portions a bouldery appearance over 
much of the m k  surfam. Most of the rock is bare, but in crevices 
there is a thin cover consisting of m o w  soil and vegetation, and 
holloWs where 1- materid can find lodgment contain small quan- 
titiw of glacial clay, gravel, and bouldem. The island is surrounded 
by fairly deep water, but the shores am 5bmpt and afford ?lo harbor. 

South Marble Island (No. 7) is similar in charnctar to North 
Marble Island but is a trifle longer, being about three-fifths of a 
mile in length. (Sea fig. 1.) The maximum width i~ lem than half 
the length, and at  one p l m  the Island is nearly cut in two at high 
tida The rnaximm height probably does not ex& 250 feet. The 
marble here is mostly medium-grained wbite stone, although them 
is i little veined with p y  and a little that is bmiated. A few 
small hclmions of fine-grained nometamorphosed limestone were 
noted. A thin mdon examined by T. N, Dale showed a range in 
grain 'diameter of 0.025 ta 0.75 millimeter, mostly from 0.125 t o  0.5 
millimeter, with an estimateti average of 0.146 millimeter. Accord- 
ing to the Rosiwal method the p i n  diameter averages 0.00'77 inch, 
or 0.196 millimeter. The texhre is even, and very little pyrite w m  
noted. The marble takes a good polish. The rock is cat by a few 
dikes of diabase ranging h m  leas than 1 foot to 3 or 4 && in thick- 
ness. Tha general strike is north. Joints cut the rock in several 
directions and are sa numerous as probably to interfere with qubrry- 
ing the marble at the surface. It is possible, however, that all of 
them m y  not extend to great depths. Part of the surface is bare 
and part ie covered ta a depth of a few inches ta 3 feet with glacial 
dgbris supporting a growth of mossy turf and shrub. There is some 
shoal wahr in the vicinity of Sonth Marble Wand. 

Willoughby Jslsnd {No. 8) is in the western part of Glacier Bay. 
abut  13 miles north of Icy Sfnit. It is about Q miles 'in length and 
2 miles in width and reaches a height of nearly 1,800 feet. The 
south half of the island i s  connpmd mostly of g a y  lirnastone. At 
about the middle of the a& side a small m a  of mrble projectg into 
the bay. This d 1 e  is medium grained, of m a m  and lightfgmy 
.colors, snd breccisted in places. Some patches of chert show on 
weathered sudzms. Mr. Dale finds that the grain diameter ranges 



from 0.119 b 2.8 millimetern, mostly 0.56 to 1.68 millimeters. The 
estimated avmge diameter is 0.56 millimeter, By the Rosiwrtl 
method tho average g a i n  diameter is 0.0181 inch, or about 0.46 milli- 
meter. The grain form is uneven. 
The marble is cut by dikas of greenish-gray micaceuug, pyitiferous 

m k ,  pmbfibly dacite, and is jointed. In some plaees the join& am 
closely spa&, but in others there are masses of marble that show no 
joints for 20 to 30 feet. The gray brithle limestone south of the 
marble outcrop is dossly fractured and jointad. The expo& marble 
extends for about 500 feet along the ahore find r i ~  to a height of 
fiO h 76 feet above the w a k  Near the shore the saxface of lthe 
marble shows elacid gmves and striae. Back of the wave-washed 
exposure them lp a gmwth of shrubs and small trees. 

The e-rn shore of Chichagof Island from Peril Strait north- 
ward to Icy Strait is composed larg.ely of Pdmmic rocks, includ- 
ing lim&ne, srmdstona, phyllite, schists, and penstone lwas  and 
tuffs. Between Peril Strait and Point Augusta them is considerable 
limastone and some marble. The most promising depmits were noted 
in Tenakee Inlet end in Basket Bay and vicinity, 

In tha north side of Ten&= Inlet, from 1 to 2 miIm Bast of Ten& 
kee post office, marble is exposed at sereml places, in some of which 
it forms low bluffs 80 to 50 feet above the beach. On the b k r ;  of the 
large creek that flows into the inlet about a mile east of the village 
(No. 9), from a quarter t o  half a mile above the mouth of lthe creek, 
the marble forms low steep bluffs, Here i t  is coarse grained and 
much fmtarmd, and some of it is schstose. The color is, mostly 
nearly white, but some af the m k ,  especially the schistom parts, is 
white and p a  This deposit was at one time lomted as a marbla 
daim by pemm sojourning at the Tenakee hot springs. On the 
beach, about I+ to 2 miles 'enst. of Tenakee post ofice No. lo), the 
marble exposed ia brittle and h a d  and ranges from white to p y  
in color, some being gray and white banded, and them is also a little 
that shows mattlings of green and pink, It is generally of medium 
grain, but mme, particularly the mottled. stone, is fine grained. 
Specks of pyrite are present in places. 

Mr. Dale examined m i . ~ p i c a l l y  two thin sections of the fine- . 
grained marble from this area. One mtion, cut from a paleyellow- 
ish-white specimen, showed a grain dimeter of a02 to 0.14 d l i -  
meter, mostly 0.03 to 0.084 millimeter, and the estimated average 
is 0.W rnil1heb-r. The Rosiwal meaauremmt showed an average 



grain diameter of 0.0014 inch, or 0.0365 millimekr. Thk r n i m a n  
is of even telrtnre, bat it conhim streaks of pyrite in fjne s p w e s  
~ n d  particles, roundish grains of feldspar and qua* mhing a 
diameter of 0.125 millimebr, and chlorite. The other specimen, 
which is whits marble with faint pUowiah bands, showed an &- 
normal texhre, appearing to be a, bmwiated calcite marble with 
dcitic merit and to have been m b j d  fo secoz1da.q cam- 
p d o n .  (See PL VI, $.) The g ~ o u n b  of this specimen 
showed a grain diameter W g  from 0.0378 to W5 millimeter, 
mostly 0.047 to 0.14 millimeter, with an estimaa ammg~ of 0.078 
roillbnder, and is to be c l ~ ~ s ~ d  as be textured. The k e n b  
disseminated in the pandmm me calcit~ pla- having a grain 
diameter of 0.62 to 2.23 miIIimetem, with an eshnakd am- of 
0.89 millimetert and are thus of coarse tezrtrrre. The calcite of the 
p m h  is dwly  twinned, and the breu5at.d platea show 
qu- twinning and mtwhmhg produd by later movement. 

The gneral strike of the mks is northward, but the b e d h g  is 
o h u m d  by "tha folds and fractures, which are very prominent. The 
fractures are I d l y  so close together that good hand samples can 
hardly be obtaind fmm surfam material. The marble is cut and 
impregnated by 80 ma& altered volcanic rock as fa be in most places 
of little value, but it may be po~ible to find here and there material 
suitable for qnarrying. Except when exposad on the b h  and in 
stream cuttings. the marble i s  concealed by a heavy forest growth. 

Bdmt Bay (No. ll) is a short, mmm arm of Chatham Strait 
about 8 niiles muth of Tenakee Id& AlEhou& only about a third 
of a mile wide and 13 milea long, it affords good anchorage and g o d  
protection t~ ~6698lfl. The marble in the vicinity of Basket Bay is 

, chiefly of h e  p i n .  With reference to color there are four prin- 
cipal varieti-3, gray and white banded, white, and dark blue 
with calcite streah. On the ~~,uthwest shore of the bay the mrrrble 
is e x m d  almost ~ i n u o u s l y .  Here the mclr is massively M d d  
but weathers to thin spalls. The strik.e is N. 30" W, and the dip is 
steep toward the northask Myriads of small fmctnres cut the 

mck into small rhombohedra1 bImh, and the seamed condi- 
tion extends up inta the bluffs back of the bay. The mrtrble is cut 
and impregnated in many places with of altered hornblende 
and~ite. There is probably an enorrnms quantity of marble in this 
viciniw. The deposit on the southwest shore of Basket Bay appears 
to extend to the top  of the 2,400-foot peak southwest of &a bay. T ~ P  
appeamce of the weathered summit and slopes of the 4,000-foot 
mountain to the northwest, 4 mi?= from the head of the bay, may 
be compscd of limestone or marble, as it strongly suggests cel- 



% artinn b b Lq a bePd d rm fine untr innd ~hdrmi te  (?) don* which ahmrinn hn.r U L m  
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jngly brought out on polished surfaces. The banding, the folds, and 
the flow strnhre are beanti fully shown on the wavemured beach. 
Sowhere, homm, is the marble for my cmidemble distance h 
from joints or from basaltic dike material. The bluffs am steep hem 
and are sumomted with forests, 

At a point on the north side of the small cnve (No. 18), &Q marble 
is rnody fine phed and whits, although &ere ia a little intarbedded 
light-gray rock It is r~ther soft and fria%l~ abve  tide level in the 
cliffs, where it has been mbjded to severe weathering, but it pre- 
sents a handsome appeamnca A thin section of the h e - p i n e d  
white marble with faint green cloudings was examined by T. N. 
Dale, who found the grain diameter to range from 0.m5 to 0.85 
millimeter, but mostly from 0.125 to 025 millimeter, and &hated 
the average at 0.08 miuimebr. The @e is a little finer than Ter- 
mont grade 2 (very he). The M u m  is epen. 

The characteristic jointing, fracturing, and intrusion by d h  have 
affected the b& hem in no lesa degree t h ~ n  in other pIms along this 
shore. At the head of the con is expwd a ha-grained gray and 
white banded marble, which was t r a w l  three-quarters of a m i l e  
or more up the creek that empties into this* cave. The beds are 
massive whem unweathered, as, for imhmm, below high-tide level 
or below the level of the creek, but they show mnch fracturing 
where exposed to ths westher. This condition mggests that the 
action of frost mmay have played an important part in opening frac- 
tures caused by strains. Flow structure and conspicuous folding 
are common. The whole mass seems to have been hpmgmted with 
thin d j h  and stringers of hornblende mdesite after the folding 
occurred. 
In order to appraiae the valne of this interesting mea of marble, 

mnsidemble prospecting with the core drill will be newsay,  
traila ~nnst  be cut into the interior, and the marble must ba explod 
on the slopes of the mountains. 

The shores of Admiralty f slltnd from Mansfield Pen ids  to 
Chaik Bay and from Pybus Bay to the head of Seymour Canal are 
made up largely of limwtane and schist, The' general distribution 
of rocks along tb shore line of this island is shown in Bulletin 287: 
although slight modifications should be made as a d t  of observa- 
tions during the study of marble deposits. For instance, the '' Mar- 

l Wdght, C. W., A ~ n n s l s s s n w  ot Mmimlty fmlantl, &tanka: U. S. Oml. Burmy 
Bull. 281. pp. 13%154, pt. 33, 1900. Tblu  builetla In out of stock at the S U W ~ Y  but 
may be pnwbaaed from the 8uperlntendeat af Documentm. WashIngbm, D. C., for 75 
cent& 



ble Bluffs '' on Chatham Strait, nearly opposite Tenakee Inlet on 
Chichagof Island, have been fomd to be composed of quartz mon- 
zonite, a light-colored granitic rock, instead of rnar.de, as heretofore 
popularly suppod. In pa& of the limestone belts the limestone 
bas been metamorphosed to marble, gom~ of which is of good quality 
and some of which is 9chkhae. Exposures of marble were examined 
on the west shore bstwmn Cube Point and Point Hepburn, afsa south 
of LL Marble Bluffs " and in Hod Bay, and search for marble was 
made at  many intermediate points and in Pybus Bay. 

From 1 to 14 miles north of Point Repburn (No. 14) extends an 
area of medium to coarse grained schistose marble, which is white 
with gray, p n ?  and Mack st- bands. It includes nodules and 

. lenses of he-grained rock that probabIy contain magnesium car- 
bonate, In places along the schistam planes pyrite is ab~mdmt. The 
rock mcum gm~ral1y in beds 2 to 5 ieet thick, but owing to the 
m h h  &ruckurn it weahers to thin bands on the e d p  of the beds, 
The bads am cut by quartz veins and are interbedded with green 
sch ixt. 

Two samples of marble from this mpmm wem m i n e d  under 
the micposmpe by T, N. Dale and G. F. hugma h one, s schistose 
green and xrhih h n d d  marble, the grain diameter ranged from 
0.075 tm 0.75 millimeter1 mostly 035 to 0.5, with an estimated aversge 
of 0.187 millimeter. Much close twinning of the calcite is evident. 
The schistosity is shorn in the section by the distribution of the 
grains of q d z  md feldspar and saales of chlorite and muwovih, 
which form a mriw of bands. These bands contain also grains of 
titanite. 

Tho other mmplg a m i s h  marble, displays a very irregular 
texture. It m i s t s  of mveral small  bands of fine ltnd of warm tex- 
ture, some of them with epidote and hornblende and small grains of 
titanite, othm with grains of feldspar and quartz, and some with 
large platm of calcite, one measuring 3 millimehm. In one of the 
coarser bands the qnartz and calcite grains measure as much as 1.12 
millimetan. The small beds are crossed at an angle of 25' by pIanes 
of skip cleavage. Much dose twinning is present in the larger calcite 
graim This k a calcite msrble with quartz, feldspar, epidote, horn- 
hIende, and pyrita. The mck takes a fair polish, but owing to the 
presence of the s(:hidose bands the polish is uneven. 

'She beds strike N. 60° TV. and sbnd almost vertical Thm hm 
been some close folding, but for the most part tba bedding or schist 
planes am flat. This exposure now forms a low bluff for about half 
a mile dong Chathiham Slrait, and the direction of strike mmiea the 

1KmB0-2&-4 
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beds into a prominent ridge toward the southeast. On the beach the 
beds are not well 8ituat.d for quarrying, as the blu8 is steep and high 
tide reaches its base, but if the quality of the material should warrant 
exploitation, a quarry auld probably be opened in the slope of the 
ridge- and the product trammed to the cave near Point Bepburn, 
where anchorage for h t s  of medium d ~ a f t  is available. 

XARBLE COPE AND VICllHlTY. 

On Chatham S h i t  from a point 4 mile9 south of &' Marble Bluffs " 
to a point I mile north of a small notch in the shore, which will here 
be called Marble Cove, there is a deposit of marble that possesses 
considerable scientific interest and possibly some commercial value. 
At this locality (No. 15) the marble is interbedded with bmds of 
gray and green mica schist and white to gray variously banded quartz 
schist. The marble layers range from 1 inch to 3 or 4 feet in thick- 
ness. The bands of mica schist are generally 1 inch to 5 or 6 inches 
thick, and some of tba bands of quartz schist are a little thicker but 
m l y  exceed 1 foot. The marble is medium grained and is gray, 
white, pink, and green. All of it is susceptible of a fair polish, and 
the qumtzite takm a g lmy  polish. me beds strike N. 80°-650 W. 
and are nearly. v&id.  They are cut by small dikes of dark-green 
hornblende daicita which send out stringers between the schistose 
layers. Folds are also exhibited by the varicolored bands. (See Pl. 
VnI ,  Am) This outcrop is expowd in mr strip about 50 feet thick 
dong the beach for a quarter of B mile or more and is partly ~ u b -  
merged at high tide. (See P1. TlI, 8.) It is bounded by a bluff 
which also carhains alternate bands of marble and schist, the schist 
predominating. In stpika with thm beds, 1 ta 19 miles toward the 
southeast (No. 161, w, similar body of banded marble, schist, and 
quartzite is expsed by a steep mountain stream. 

Several thin sections of marble from this locality were examined by 
T. N. Dale and G. F. h u g W  One section from a medium-grained 
white band in a schistose mass showed a gr& diameter of 0.05 to 
1.12 millimetern, ruostly 0.12 to 0.82 millimeter, with ttn estimated 
average of 0.22 millimeter. 'The texture of this rwk is uneven. 
Sparse grains of quartz, pyroxene, and tmmolite were noted, dm a 
few lenses of them minerals reaching 3 millimeters in length. The 
mataria1 is R slightly qnartzose md pyroxenic mlcih marblh 

Anether section showed medium-pined schistew materid, with 
alterations of white and green bands. The white band consists of 
calcite having a. grain diameter ranging £rom 0.075 to  0.62 millimeter, 
but mostly from 0.12 to  0.3'7 millimeter. The estimated avemge 
diameter is 0.166 millimeter. It has an uneven texture. The calcitic. 
portion contains many particles rind streaks of trernolita and ppoxena 
with a little quartz. On either side of the calcite band is a band of 





epidob 0.1 inch wide. This ruck is u calcite marble with pyroxene, 
epidote, trernalite, and qnartx. In a section of the quartz schist the 
qrlartz grains form minute specks ns much ~s 3 millimeters in d i ~ m -  
eter. The avernge grain, except in the coarse streak, is abut 0.12 milli- 
meter. Thin streaks of carbonate and uugite give the schistoe char- 
acter. One band notcd was con~poseil chiefly of pale-green augib, 1 
mfimeter in maximt~m length but areragmg 0.2 millimeter, rimmed 
in plsces'by a little common ImrnMende. The other main constituent 
is quartz. A few grains of pyrih rand titanite are premnt. 

Another sampIe of medium-grained schistose rnnteri~l with white 
and grwn bands, but coarser than the material described in the pre- 
ceding paragraph, shows u grnin diameter of 0.125 to 1.37 millimeters, 
rnost'ly 0.25 to 0.75 millimeter, with nn estimated average diameter of 
0.332 millimeter. The texture is uneven, the rock containing spame 
p_vroxene grains 0.05 to  0.37 millimeter in diameter. h centrnl light- 

+ greenish hand or vein averaging 0.1 inch in width crosses the section; 
it consista of green pyroxene with n little quartz and & very little 
pyrite. Minnte specks of tit ani& are common, This band is crossed 
nt right angles by numemas microscopic joints. 

Still mother wtion showed medium-pained greenish pyroxenic 
marble in which the p i n  diameter rnnges from 0.074 to 1.3 milli- 
metes, mostly 0.10 to 0.74 millimeter, m d  tho estimated average is 
0.24 millimeter. The texture is uneven nnd irregnlrrr. The calcite i s  
dmely twinned, and many of the grains hava curved twinning, indi- 
cating secondary movement. The section contains sparse grains of 
pyroxene 0.17 to 1.5 millirne.ters in diameter, a few quartz pains, a 
quartz lens 1.25 rnillimekrs long and n little tremolitc. 

The wave-washed beach exposures of this banded rock afford some 
sections of very attractive materinl, and if it can be quarried advm- 
t~geously i t  should be possible to obtain w hrge qu~ntity of stone 
here that might be suitable for  certain classes of interior declomtive 
work. This rock, which consists of alternating layers of rntrterial 
of variant d c p s  of hardnesa, is not so easily sawed and polished 
as a more homogeneous rock. However, l a r g ~  blocks of sirnilnrly 
banded mhistose marble found on Moim Sound, P r k m  of TVnlos 
Island, have been cut and polished and yielded very handsome fin- 
ished slabs. 

About a of a mile to s third of a mile north of Marble 
Cove occurs another strip of attractive marble. The beds here also 
&rike N. 60'45" W. and stand nearly vertical. The total width 
(or thichesg) of the exposure is 115 to 130 feot. It 500 
to 600 feet dong the beach nnd i n  places f o ~ m  a bluff 40 feet high. 
Fmm 40 to 50 feet of them beds n t  the northeast side consi& of 
zndinm-grained gray marble, closely bandeft with thin clnrk-gray 
layers;. The southwest 75 to 80 feet is warn-pined yellowish- 



mt grades of textnre. By micrometer rneisursment thn finest- 
Eextnmd mahrial has a grain diameter of 0.03 to 0.14 millimeter, 
with am h a t e d  averwga of 0.05 millimeter. Thh fie matarrid is 
shown on two opposite e d p  of the section. The next, by microm- 
eter measurement, hm a pain di~meter of 0.1 to 0.25 milJirnetar, 
with an estimated average of 0.195 millimeter. The coarsest-textured 
material has a grain diameter of 0.15 to 1 millimeter, with an esti- 
mated average of 0.29 millimetar. Fie-grained streak cut some of 
the large grains and are due to shearing about parallel ll tohe bed- 
ding. This marble writsins some weakly pleochroic white t~ pale- 
brown mica, mostly confind to short, dimntin~ons layers, and a few 
isolated f l a k  impregnating carbonate grains, probably nearer mus- 
COT&. or phlogapite in composition than biotite, and a few tmmolite 
grains. Some of t h ~  bands c q  minnte black particles, possibly 

' 

oxidized pyrite or possibly graphite. 
A &ion of the white marble shows a grain dimetar of 0.58 to 

1.40 millimeters, mostly 0.56 ta 1.122 millimeters, with an estimated 
average of 0.466 millimeter. The &ion also ahoms a vein of calcite 
0.510 millimeter thick, with streaks of fine and manse grained calcite 
o t  right angles to this vein. The twinning is v e q  closg and some 
of the grains are not transparent but clouded with dusty inclusions 
of carbon ( ? ). An analysis hp R. R. Bniley is as follows : 

AmIysIs of aohtte marble fm tieposit nowth nf Marble koae. 

In~oluble matter --_ - .- 9. S1 
Calcium cnrhnnate tCnG00)- , - --------------------- 05.44 
Mm&um carbonate Y #>Oa ) . _. . . . - - . . . --A -- _ - _-- 1.45 

A d o n  of blue mil white s p k h d  marble taken from the be& 
the diorite axea on the south was examined by Messr& Dale, 

hug&, and Mertie. 'She rock seem- to m& partjy of twinned 
dolomita and partly of twinnd calcite. T h e  grain diameter 
mges from 0.12 to 1.5 millimeters, mostly 0.95 to 0.75 millimeter7 ' 

with an estimated amrage of 0.35 millimeter. The grain is medium, 
and the texture is uneven. Scattered through the marble afs h e  to 
c a a m  dark a-pecks which appear tn be segregations of olivine a l h d  
to mrpentine and magnetita A little diopide is d a t e d  with the 
olivine. Mr. Mertie found also carbonaceous matter intimately 
h i x e d  with forsterite and in plrrm associated with sulphjdea The 
hand specimen shows pyrite grains. An analysis nf this m k  by 
E. IC. Rniley follows: 

AnabVAfs of b h e  onrl t ~ h j t a  wecklad " mnrbEcW m t h  of M f f r b l ~  O m  

on Ignltfan ,,-,-------------,---------,,,----------- 38.82 
Inaolnble matter ( W i d  and RaOl) ---------,-------------- 8.71 
Calclnm a r I d ~  (CaO) ,-,-,,--,------------------- --+. --- %I. 60 
MagnerrIum oxide /MgO ) -, - - - -- - - + --- -- --- ------ - 19.08 
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Adjoining thia depait on the wuth is  an area of altered quartz 
diorita, shorn an Plnh ;Y;SUZJTI of Bulletin 287 as extending south- 
ward nearly b Parke~ Point. In the srea extending muthward from 
Parker Point to Chaik Bay schist predominates and no desirable 
marble was noted except at Rooci Bay, 

Wright1 states that certain parts of the limestone belts on the west 
mast of Admiralty Island, mapped during his reconnahnce, have 
keen Mnverted into marble, some of which is sufficiently massive and 
even grained to make an excellent building gtone, though, perhaps, 
not fit for ornamental purpom, but that large slabs or columns pmb- 
ably can not be obtained owing to the system of joints. Referring 
fo the weas between Point Hepburn and Marble Cove, ha states that 
x mass of marble forms the rock on the west shore opposite Tenrrkee 
Inlet for e dhtmce of 8 miles and, being easily accsessible, map prove 
to be of economic value. According to Wrighh the marble contains 
bands rich in dolomite, has a h e  p n u l a r  texture, a white to light- 
gray color, and ~JI places a banded appemce.  The studies of the 
writer lmve shown that this marble area is not continuous but is 
interrupted by areas of momnite, diorite, and whist; that much 
of ths marble is schistow, which pmbably accounts for the banded 
appearance mentioned by Wright; and that the deposit contains 
much marse-&md as well as fine-grained marble. 

aOOP SAY. 

h e  ke-&ed white marble was noted in two plms on the 
northeast shore of Hood Bay (30. I&), almost due east of Distant 
Point. In hand samples this is a very baautifuI marble, which takes 
a good polish, but its a d a b i l i Q  in large blocks and in Irrrga quantity 
is questionable. Mr. Dale finds that the grain diameter of this marble 
ranges between 0.05 and 0.3 millimetar but mostly between 0.125 

. and O.B, and estimates the average at 0.091 millimeter. The grade is 
thus a trifle k e r  tban 2 (very fine). The texturn appears even. Mr. ' 
Dale mentions the presence of grains of quartz snd feldslpar from 
0.037 to 0.148 millimeter in diameter, but these were not recognized 
by Mr. h g h  

The marble k associated with =hist and becomes mhistose in the 
direction of the strike, which is apparently N, 70" E. The b d s  am. 
rather slabby and dip about 20° SE., although the angle of dip is 
~ a r i a n t  The surfam rock is jointed into small rectangles, a few 
inches to !2 or 3 feet a c r m  Veins and eyes of quartz were not4  in 
the marble. One of the e x p o r n  measured about 500 feet between 
its borders of mhist and possibly 100 feet on the strike, htween mean 

Wrlght, C. W., A raconnrlnsance of  Admlrnlty Idand, Alaeka: lJ. I. -1. AIWW 
Bull. 287, p. 154, 1808. 
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ti& level and the wooded bluff. The rock farther up the hill was 
found to have a whistuse texture. At the other exposure, about a 
quarter of a mile ta the southeast, the material is similar in character 
hut has bean much fractured and carries conside~able quartz in eyes 
nnd veins. 

a 

.CHIIIE, -I, AlrD OAXBIER BAY#. 

Wright1 states that mall belts of marble occur at  Chaik Bay, on 
the west side of the island, and at Gmbier 'kd  Pybm bays, on ths 
~nuthwest side. Neither Chaik Bay nor Gnmbies Bay wms examined 
by the w&ter. On the west side of Pybus Bay, about miIes from 
the entrance, is a small area of gray crystalline limestone with bbads 
ond nodules of chert. 'She beds strike north and dip ' i 2 O  E. At the 
end of a small point where the beds are e x p o d  they are thin and 
much fractured, but in an overhanging cliff facing a small mva they 
appear to IM more rnrrasive, These beds are abmdantly fo~iliferous, 
and in the cliff the foasils appear in relief on the weathered faces of 
the beds. A collection of these f mails made by the writer contained 
the following species, as determined by George HH. Girty, who stntes 
that they nre supposed to Iw of Atinskinn ngc, or well along in the 
Carboniferous : 
ht $8. Fwlla irom west side of Pybm Bay. 1913: 

BatoWomeUa ap. 
Camarophorln aff. C. morgaritovi. 
Chonrtes nff. C. momhensls. 
lDroductus air. P. timanicns. 
Prorlactns nlP. P. gmenerpaWH. 
Productus aemirettmlatus. 
k'rodnrtna aff. P. m u I t l , ~ s t n s  
Prodtlctus pp. 
Tealifera7 sp. 
r n e l o ~ ~  m. 
Rlwnchopora aff R nimEitml. 
Spirifer aff. S. cameratus. 
Splriferella 9 nrctlcn. 
Squamularia afl. S.  perplex^. 
Modlola? sp. 
5lurchlsoniaP Q 

At several points on the west sido and on the east. side near the 
head of Pybus Bay iis exposed a much Aactured cherty magnesian 
limestone containing crinoid stems and small brachiopods. The 
shore line of Pybvs Bay, except at the mouth of the bay, is mapped 
by Wright 5g limestone and schist, but by far tha greater part of 
the west shore line is made up of a dark metamorphosed shale. This 
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dark rmk is regarded by Edwin Kirk as of Triassic age. No rock 
that could be Bmed mmercial marble was diecovemd in Pgbus 
Bay. 

KG-PREBNOF mum. 
* 

B d s  of limestone interstratified with schist have been noted on 
Knprennof Tsland on the west side of Duncan Canal. Among tbe 
Castle Islands beds or lenses of cherty limestone containing veins of 
calcite wero noted by thb wrikr to be nearly in strike wit11 a lens of 
barite: with relations sugg&sting that the barite may have been 
formed through the mplamment of limedone. Ta the autnmn of 1914 
W. C. Waters forwarded to the Survey samples of partly mefarnor- 
phossd 1 ight and dark grayish-blue limBstone with bands and patdm 
of white caIlcits from the north side of the west arm of Duncan 
Canal and light-grng finely laminated marble from the m t h  side of 
the west arm af Duncan Canal. Although the charts of the Coast 
and Geodetic Sumey do not show which is t h e  " west arm ' of Dun- 
can Canal, it is believed that this arm is the sha~low one that joins 
the main body of water about 4 miles south of the Castle Islands, 
and it is tl~erefore indicated as locality 19 on the accompanying index 
map (PI. I), The grain of the samplas from the north side of the arm 
ia irregular, ranging from modemkly h e  in the mass to rnderately 
coarse in the calcite streaka The light gmyish-bIue sample from 
the sonth shone is m d i u m  and mom even grained but shows numer- 
ous ma- calcite crystals and a few specks of pysita Amrding to 
Mr. Waters these, deposits are e x p s d  &long tlre beach for about 
19 milm and lie about 2 miles from deep water. The m k  strikes 
northwestanddipsahut45" SW. The a m i a t e d  beds are shale and 
dmt, md the overburden m~lsists of 8 to 8 feet of moss and soil. 
T h e  limestone and marble are themselm schistase, and the samples 
submitted appear to be of no particular merit, but the occurrence is 
noted hem in a0 hope that it may lead to further and better dis- 
cowries h this locality, which is centrally situatcd and notLr stem- 
ship MU* 

IWlBTgEBIT PART OF PRINCE OF W A W  TBtAHD. 

Much af the northew shorn lime of Prince of Wales Island facing 
Snmner Strait is f r d  by b~+gmhed to dens  bluish-gray lime- 
stone, mom or less mebmmrphd and cut and impregn~bd by 
igneous rock West of Point Golpoys is an ama of marble (No. 20) 
that has appeared dcient ly  atkmdvs h the pmspectors, Wood- 
l~ridge & Zowev,  h warrant them in out claims. The mar- 

*Burchard, El. F.. A batlte dqmeft near Wsankell, Alaska: U. 8. Qeol. Bum3 Boll. 
602, p p  1W117, 1814 (Bull. 602-D). 



ble is h e  p i n e d  and comprises mottled and white vasrietiee, the 
mottled greatly predominating. Reddish &&ins along fmnture plane8 
give to mrne prbians of the marble an attractive appearance. Somo 
of the marble is bmiwted and conglomeratic, with white and red 
contra& The Mding is indistinct, md the m k  is d o d y  fracturad 
and jointed on the h h  exposum. Numerow thin dikes of altered 
olivine basalt cnt the deposit in sa&a1 directions ; the most prominent 
system of dikes strikss about N. 40" W. This depsit is exposed along 
the beach for a qnarter of a mile or more and extends back into the 
i n k o r  an mdefemined distanm. Tha quantity of the marble 
avaihble is pmbwbly small, and it is likely that owing ta the multi- 
tude of intemthg dikes and f&nm no large blocks can be ob- 
bed. This portion of Prince of Wales Island near tba shore is 
low snd is covered with a swampy for& growth. 

Another group of claims omed by W d b r i d g e  & Lowery lies 
about 2 miles west of Point Colpoys (No. 21, Pls. 1 md m). The 
m k  hem is h e - p i n e d  limestone, only slight1 y if at dl metamor- 
phosed. It is all much hcciated and displ&ys a variety of colors, 
including white, d, p y ,  and black. Fractu~ and joints are very 
numerous, and the mck is cut by many dikes which have heen fmlted . 
and ~ I L ~ ~  The exposure extends dong the beach for one-third 
mile or more, but is obscured inland by a heavy forest growth. 

At the east side of the entruce to Red Bay, along ths west shore 
of Belb Pslmd, he-grained slightly metamorphosed lim&one is 
ex@ for about half a mile (No. 9'2). Below high-tide level this 
sfom ia generally light colomd on f E& surfm, with white and 
pink mottled effects predomjnslting; abovo high-tide level darker 
colors, such as grays and blues, predominnh Some handsome mot- 
tled and k&aW material is p m t  hem The depwit is badly 
fractured and is intemxhd clcmly by dikes of andeaitic and basaltic 
k Woodbridge & Lawerg have lomk-d a claim &ending 1,500 
feet dong the shorn and 600 feet inland h o w n  as the East Side 
claim. There is a heavy p w t h  of for& and underbrush above 
tide l e d  

Marble a p p s  a h  m the west shorn of Red Bay abut 2-& miles 
from the mouth, new the head of the bay, and beyond in the vicinity 
of Red Ray Montain. 

The marble on the w& shore of Red Bay (KO, 23) is fine grained 
and is mostly light wlod ,  showing white, faintly to shng ly  clouded 
flay, and pyish-blue shades. The part e-ed at  the surface is 
rsther mft. The beds are cut by weml dikes of metdiabase, m& 
of which are only a few inches thick, though one measuring 4 to Q 
feet was noted. Thin irregular &ringers from some of these dikes 
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penetmb the marble in a11 directions. The m&le exposed on t h r a  
bewh is jointed md, where weathered, shows slightly whistom planes 
that strike north-northeast. One bed of partly metarnorphosecl 
i?arkkbluish Iimestong much fractured land h h n g  the seams filled 
with calcite, was noted interhddd with the marbIe. 
On awmt o f  the softness of the samples, which ware of mma- 

sit. taken from the water-soaked surface, it was difficult to make. 
thin sections of this marble. Two sections, both light colored, fine 
grained, aad more or less fragmentar~~, were examined by T. N. 
Dab. One =don showed a grain diamebr of 0.02 Eo 0.141 milli- 
meter, with some exceptiondly hrge particles, but mostly between 
0.047 and 0.094 millimehr. The texture is uneven. The Rasiwal 
measurements showed an average grain diameter of 0.001185 inch, 
or 0.04457 millimeter. The other section shows a grain diameter 
ranging between 0.02 and Od milIimeter, but m&Iy betwmn 0.03 
and 0.094 millimeter, and the estimated average diameter is 0.05 
millimeter. 

Claims rtggmgating 80 acres, extending about half a mile parallel 
to the beach and dne-fourth mile inland, were located on this de- 

. posit by Woodbridge & Lowery. In 19l2 some prospecting was done 
on the beach by hand and by blasting with btmk powder, and back 
of the beach, within the w d s ,  the soil was strippd off and the 
surface of the marble wrts bared in seveml pits' and trenches, abme 
of which are 140 feet long. The cover is 2 to 4 ffeet or more thick 
Tt is rep-d fithat in 1915 the Vermont &bIe Cu. opened a quarry 
on these drtims about a quarter of a mile back from the beach The 
marble is said to be cream-mlod with rust-culored veins, like the 
Grecian Skym marbl~ T h e  beds are reported to stand vertical 
and to be much hctured ,  so that the blocks obtainable are relatively 
small. 
On the; west shore of Red Bay about three-quarters of a milo south 

of the IVdbridge & h w e r y  chims and separated from them "by 
a body of dark intrusive mck is an exposure of fine-grained light- 
gray to da~k-gray marble. Samples h m  an ertposm in the w d s  
about 500 feet back from the beach and g0 ta 80 feet above high-tide 
level am mottled. The weathered marble on the beach is very soft 
and appears slightly s c h i s a ,  with the gray veins parallel to the 
schistosity. 

At the head of Bed Bay and above the head of the bay, batwoen 
Red Bay Mountain and the head of a mall lake about 14 miles long 
which liee south of the bay, them .s deposits of marble ( N a  24 
md 25) on which t b  Vermont Marble Co. hrrs located claims. It ia 
probable that thb belt of marble extends southwestward nearly if 
not quite to  Dry Pws. The mas- of marble a t  Winter Harbor has 
been tracad a miIe or mom northssstward from Dry Pass. 





The deposit at the head of the bay (No. 24) has been tested by 
drill holes near Little C m k  and on the left bank of u small meelz 
betwean Little Creek and Big Creek About 25 feet o h  a-inch core 
was noted at the latter place in September, 1913, and a small area. 
of perhaps 10 square yards of the surface rock had been exposed by 
stripping. The marble is white with gray veins, of msdilrm p i n ,  
and rather soft, so far as shown by the exposum and the core. The 
drill hole intersected a 14-inch dike of hornblende andesite(?) con- 
taining pyrites. %. Dale finds that the grain diamehr of the 
marble ranges from 0.074 to 0.925 millimeter, mostly 0.148 to 0.555 
millimeter, md estimates the avemge to be 0.218 rnillimebr. The 
b i w a l  measurement gave an average grain diameter of 0.0079 inch, 
OT 0.2 millimeter. The texturn is uneven, Tho marble is covered by 
a heavy mold and fomt growth. It lies at a distance of a mile or 
more from deep water, rn the npper end of Red Bay consists of mud 
flats at  low tide. 

On the soutl~eagt shore of the bay mar the head, facing the mud 
hta, are exposures of hurcl fine-grained rmbcrystalline, partly meta- 
morphosed limahne of light-gray and cream colors with mottled 
aEecta and also showing banded gray and blue phases. A khin sec- 
tion of this limestone was found by Mr. Dale to be composed of 
polarizing untwinned grains of calcite from 0.004 to 0.043 millimeter 
in diameter with a few lenses of twinned calcite grains. This rock is 
cut by andwite dikes and more or less fractured. In order to ascer- 
tain whether this rock was limestone or dolomite the following de- 
terminations were made by R. K. Bailey: 

Anal.grsb of Z f w a t h e  front k w d  of Red Buv. 

Jnmluble matter ---,--- -- --------. --. . -- ---- - 1-11) 
Calcium carbonate ((3aCOa) - . . . .-. .----- % 90 
Magnesium ctlrbonnte (MgCOa)--- - - . . - . = .  -- .---- 2 N 

POST p a O X E U ~ O W ,  

Abut a quarter of a mile so~~tlleast of the head of Port Pmbction 
md 1 mile from daep water (No. 26), a masa of limestone f o m  a 
divide between two small creeks that flow into the Bay. This lime- 
stone forms a bluff about 100 feet in heigl~t wit11 no~r lg  vortic~tl hod- 
ding and a northweskly strike. Tha rc~ck consi~ts chiefly of fine- 
p i n e d  gray to nearly white sbne, in places partly metamorphosed 
to marble. It is M y  jointed and fractllred at  the surfam and is 
wined and dkmlond, especially along the fracture planes. 

BhbTe and limestone 'beds border the norfheast shore of Shaknn 
Bay, and the marble is well expod in the entmnca Ito Dry Pass in 
two mall islands, on which are Ihdian graveyards {PI. IX, B ) .  



This marble is now considered tO be of Silurian age and to have been 
altered by the intrusion of a gsmite m a s  t h ~ t  .ties adjacent ta it on 
the southeast. Claims 2 miles long md half s mile or mom wide 
were located along the mast of Sbakan Bay (see fig. 2) in 1905 by 
the Alaska Marble Co., R& considemble prospecting by trenching 
and drilling to awertain the extent of the marble and ita quality in 
depth. A quarry has k n  opened near Calder, at. an Jtitude of 

about 100 feet on the hillside south of Marble Creek, about half a 
mile above its mouth (No. 27), m d  an area of 100 bg 200 feet has 
hen stripped and quarried to  a depth of nmly 1100 feet measured 
on the hillside, about 60 feet below the level of the tramway. (See 
PI. IX, A.) A tunnel has also been driven back fo-r ti distance of 
about 25 feet at the southeast corner of the quarry pit, 
T h e  querry is connected with deep water in Marble Cove by an 

inclined trestle, 3,200 feet in length, on which is laid a standard-gxge 
railmd track. b d d  cars s l l ~  down to the wharf by gradty and 



are drawn back to the quarry by cable. The wharf is equipped with 
a stiff-leg derrick, and the quarry with two derricks, necessary cban- 
n e w  and gadding machines, and a complete macbina shop. The 
power plant near tHe quarry wbicb opera& the quarry derrick and 
the tramway mbIe is equipped with an 80-horsepower boiler. A 
mall engine on the w M  operates the derrick there. 

The character and relations of the marble deposit rare dewxibed ns 
follows by the Wrights; who visited this locality while active work 
was in progress: 

Ths edmt of the marble depsit at tbh lmuty has been inmtfgated at a 
number of points on thc~ surface by open mtR and trench= and ln depth by 
eighteen drill hoIea, and at all of these plam marble usu~1lLy of g a d  quality fa 
a- IPhe marble Wlt I approd~~telg 3,000 feet in width, striking ie a 
nothwenh1y dlrectlon and dipplng to the mnthwest I t  h limited on the north- 
enat by an i n t d v e  granite mass and on the southwest by the shore line. To 
the south it e- tbe entrance to Dm Pass, b a  just back of Bhnkan it 1s cnt 
ofP by a grar~lte maq while to the northwet it extend8 iuh the channel and 
mppears at the entrance to Wder Bag, extending northward and overlying 
beds of conglomerate. Along the ahore exposurea and at the quarry mal l  dikes 
of diabase, striking northeasterly nnd much altered and faulted, were observed 
lntcmxting the marble bed& Apparently thew dikes antedate the meta- 
morphism of the lim-tone an8. therefore the intrusion of the granite. They 
are, ~ W B P B C ,  but a foot or ma Ln width and not ~ d c l e n t l y  numerous to affect 
the value or expeme of quamying the marble. In the prasent opening at the 
quamy only one dIke is apsedm Both 8ndace cmcka and ~llpping plane# are 
Q-nt in the surface e x m r e s  of  the marble, but in depth t h e e  are lew 
Numerous and will not matedally lnterfew with qoarrying. 

Three distiact: varieties: of marble are fomd-pure white, blue-veined with 
white background., and light blue, often having a mottled appearnee. The gum 
wbUq wW& h s  a hely  cryal~tIIJne texture, ifi lhe IUML wtlluable. All of tbe 
marble k free from silica and flint beda common In most quarries and though 
thin mtm of pyrite were o b m e d  they do not occur in a qmti ty  detrimental 
to the stone. The followhg cbemlcaZ nnalysie of the white marble wan mads 
by E. F. L m  for the Nash Bfarble (30. : 

C h e d c u l  m l g s i 8  of lolaits marble from dla~ble  CreMc, Pt9mor3 of Wdes  Islaad, 
Ataaka. 

I[amluble  ma^-,,----------------------+-------------- 0 
Oxfda of h n  (re&) --,-----------------------4-- ' 8Upht trace. 
Salphuric anhydride (SG) ---------------------+------- Trace. 
Llme (CaO) ----,-------------------------------- 55,59 
Map;nesIa (Bd$O),,------------------------------------- . 3U 
Cmbn dioxide (GO,) 43.67 
Undetermlueti -44 

A qualitative test for rnagneslsla In a sample collected by the wrltera wag made 
by Dr. &am BteIelger, of the United Statw G ~ l o g l c a l  Survey, who reports a 
content ai lersa than 1 per cent 

Wrlght, EP, a d  C. W,, The Ketcbfkaa and Wmgwll mfalng dl&&, A l a ~ h  : U. 1. 
W l  8- Bull. 347, pp 194-196, 1908. 
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"Xb determine the crushing s tmgth  of the stone the AIanka Marble Ca. snb- 
mltted samples to N. H. WLnche11, State geologist of Minnesota, who reports an 
uveragn strength of 10,521 poands p?r quare inch, n strength ample fos all 
hulldlng purpose& Though not equal to the beat Itallan $radm this marble 
Is better than m m t  American marblea and in the markt d l 1  compete on nt 
least equal terms with the prodnet of Vermont, Georgia, and Tennessee, 

A thin sectiw of the whita rn~rble fmm Calder, examined by 
T. R. Dale, showed a grain diameter of 0.075 to 0.623 millimeter, 
mostIy 0.125 tm 0.375. The Rosiwal measurements gave an aver&@ 
grain diameter of 0.0058 inch, or 0.147 millimeter. The grado is 
medium, and the texture is uneven. 

A thin dike of metabmlt at this quarry contains much pyrite and 
a streak of pyrrhotite. 

Experience in quarrying this marble =ems to have shown that the 
whiter var ie t i~  are softer than the veined or clouded varieties. 
Areas in which the rock is too soft for ookerciaI p u v  are not 
uncommon, even in the depths of the quarry. The marble b d ~  are 
much fractured, and as yet the fractures have not been found to dia- 
tippear entirely with increasing depth. A vertical hole is reported 
to  have been bored with a core drill 175 feet belaw the present bottom 
of the quarry, and two more holes were drilled in the southeast and 
southwest corners of the quarry for distances of about 200 feet ,at 
an angle of about 45" to  the horizontal. All these cores are reported 
to have shown marble of good quality. 

Shipments of marble mere made from this quarry each year from 
1006 to 1910, but no quarrying hm hen  done since December, 1 W .  
The product in rough blocks was shipped mostly to a sawing and pol- 
ishing plant at  Tacoma, Wash., where it was prepad for interior 

. decoration, Shipments were also made to Spokane and San Fsan- 
cisco and to several eastern cities. The closing of the qnarry may ham 
been due to failure to find sufficiently hard stone within the depths 
quarried. According to recent reports, it is planned to reopen this 
quarry whenever the conditions of finanbe and the markets will war- 
rant i t  Some development work is reported to have keen done rtt 
Cnlder in 1915, and some prospect drilling on Dry Pass near the 
Indian burying ground yielded good white cores. The equipment 
generally has been kept in good condition. 

The marble area extends eastward from Calder about 2 miles along 
the north side of Dry Pass to a small shallow cove h o r n  locally as 
Winter Harbor, just east of the shalrow~t part of Dry P q  where 
it terminates against a mass of gray granite. The mmb1e in this 
vicinity is white and gray to light grayish bIaein .color and is coarsely 
crystalline near the contact with the granite. On the surface it is 
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not mry herd and is easily disintegrotd to sand by water running 
down the slops. On the northeast shore 02 the mall  cove the marble 
forms low cliffs, over one of which, at the north end of the cove, 
falls a small mountain stream Half a mile above the mouth of this 
creek a cliff of p a y  coarsely cryst~lline marble 100 feet high (No. 28) 
surmounts tl talus slope about 200 feet high, which extends from 
the creek to the clift', The top of the marble cliff is probably 500 
feet above sea level. The general trend of the ridge is h'. 80" E., 

.p,nd the rnarbla mass may be continuous with the deposits I m t d  
by the Vermont; Marble Co. south of Red Bay. Between Winter 
Harhor and Sheknn Bay the marble beds are cut by 8~veral dikes 
and are intruded by small areas of bssaltio rock. . 

Thin sections of the wbite marble near the cove and of the light- 
p y  marble * the cliff half a mile from the shore were examined 
by T. N. Dale. Both are coarse grained, In the white mwbb 
the grain h t e r  ranges between 0.56 and 4.48 millimeters, but 
mostly between 1.40 and 2.80 millimetezrr. &feasuremni% amrding 
to the Rosiwal method showed nn nverago p a i n  diameter of 0.049 

.inch, or 1.24 millimeters, and the te-durn is fairly even. In the 
light-gray marble the p i n  dinmeter ranges between 0223 m d  2.80 
millimetam, m&ly 0.56 ta 1.96 millimeters. The Rosiwal measure- 
ments showed an average pa in  d i a k t e r  of 0.0331 inch or 0.84 milli- 
meter, and the texture ia uneven. 

Marble as coam ps this seldom shows as great st.ren@h as h e -  
grained marble and is likely to show p k r  porosity and absorption, 
yet if normally sound stone o m  be obtained its strength will doubt- 
less be found ample for all interior decorative work for which the 
marble woald be saitnble, nnd probably aIso for exterior walls of 
small buildings. Certain Cieorgiria marbles: that have becn largely 
used for decontive purposes resemble the gray rock in color and 
texture. 

EL 0-Am. 

On the north side of Dry Pass, about 2$ miles east of Winter 
Harbor, & of tho grnnih mass just mentionecl, marble beds (No. 
29)  form the surface rocks for a mile or more. Ten marble cluin~s 
located here were ncquired by t.he El Capitan Marble Co., in 1903. 
In 1904. n mal l  quarry pit 12 feet deep was opennet2 nenr tidewater 
by channeling. and gadding machines, and 3 pngs..cinws operated by 
steam power were installed. A small quantity of marble was ship- 
ped to Seattle. Operations were suspended a t  the end of 1904 and 
have not been resumed, .although the property has been c a d  for, 
~ n d  it is rumored that tha quarry mi11 be roopeneR. Drilling opera- 
tions were under way in the summer of 1917, 
The marble exposed in the El Cttpitan quarry is of medium grain 

+ 
and not very hnrd. It is of slightly eoarsw texture and shows more 
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eontrmt than the rnarbIe at Calder. The color is whih with faint 
gray veins and cloudy a m .  The exposum m&r the beach are 
badly f r a d u d  In one set of fractures, which strikes N. 60° E., 
nearly all the openings w e  filled with quartz, which stands out in 
relief on tb0 weathe& &aces. These quartz mams are nearly 
vertical and are spaced from 8 or 4 inches ta many feet apart. 
A small geode of quartz crgstals was noted in tbe marble exposed 
in the wall of the q u a q  pit. The p r e ~ n m  of ~iliceous material . 
in the! marble may render the stone slightly dificdt to saw uniformly, 
Several mctadiabase dikes cut tbe marble beds. Near the quarry 
one dike which is much jointed and has been faulted and deformed 
ranps from 12 to 18 inch@ in thickness, strikes N. 40" E., and dips 
sheply southeast. Wright considers that the dikes were intruded 
and latar disturbed, all, howev~r, prior to the metamorphism of the 
limestone beds. 
In the bluffs northeast of the El Capitan quamy st 200 t;o 400 feet 

above sa level are exposures of medium-grained light-blue marble 
which has ken prospected by pits and trenches, and about half a 
mile aborre the mouth of a small creek that empties near the sawing. 
plant are cxposum of fine to medium grained white marble, all of 
which am included within tho El Capitan group of d a b  

Three thin sections of these marbles mere examined by T. N. Dala 
A section of the marble h m  the quarry opening s h ~ w e d  am uneven 
texture rind provad to have a p i n  diameter ranging from 0.05 te 
0,76 millimeter, but mostly between 0.125 to 0.5 millimeter. h i w a l  
meamrements showed nn werap  grain diameter of 0.0059 inch, or 
0.15 millimeter. A section of the white marble expod half a mile 
up the creek above the sawing plant showed a grain diameter of 0.05 
to 0.5 miIlimeter, mostly from 0.07 to 0.25 minimeter, with an esti- 
m&ted average d imeter of 0.125 millimeter, indicating thst the grain 
L medium. The texture is even. A section of another specimen of 
white. marble .horn the =me deposit showed a p i n  diameter of 0.05 
to 0.375 millimeter, mostly between 0.1125 and 0.5 millimeter. The 
texture is uneven. Rosiwal rneasrzraments showed an average -grain 
diameter of 0.0052 inch, or 0.132 millimeter. 

On Koscinsko Is1 md, on the opposite ~ i d e  of the channel from the 
El Capitan rnarble claims, are exposurB of marble (No. 301, most of 
which is gmyish, although some ia nearly white. This marble is 
mther firrt., grained and is cut by h c t u m  filled by siliceous seams 
like those on theEl Capitan property. These Beams are one-sixteenth 
to one-fourth inch thick, am spaced from 4 inches to 4 feet apart, 
strike N. 50° E., and are nearly ~erticd. According practical 
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inarble men the presence of quartz scams in such abundance as these* 
renders the marble of v e g  doubtful commercial value. Toward the 
east and south along this shore of Kosciuska Island the marble grad- 
ually merges into less metamorphosed limestone. At Aneskett Foint 
the rock is a dense fine-gmined limestone, much fractured and 
m e d  with calcite. 

In the eastern part of Kmiasko Island, between the southwest 
base of Pyramid Pesk and the head of Tokeen Bay, thrm claims o f  
160 acres each (No. 31) ham been located by the Vermont Marble 
G. The marble hore lies south of the granitic mas that is beliaved 
to have produced tho met!tamorphism of the rn~sblo deposits of Calder 
and the El Capitan claim farther north. The deposit is exposcd for 
abut  200 feet in a steeply sloping bluff 20 to 30 feet high on the left 
bank of n small mountain creek that flows southwestward into Tokeen 
Ray a b u t  half a mile distant. At the lower end of the exposure the 
marble is dark bluish p y  find fine grained, but the gre~ter part of 
the deposit is medium p i n e d  and white and is thinly veined with 
dark-gray or yellowish seams. On the e x p o d  face the marble is 
very soft and crumbly, almost rsaccheroidnl, and it was dificult h 
obtain a sample firm enough to be carried firnag. The beds are cut by 
numerous joint plane. Prmpwt.ing has been done by blasting and 
by core drilling nearly ~t right angles to the face, which seems to 
mprasmt a steep dip slope. The prospects are nbont 200 feet above 
sea level To transport the rnrtrble to ticlawater it would be necwsary 
to build one-half to three-fourths of a mile of tramway thro~~gh some 
rather rottgh coantv. 

On the somthewt shore of Kosciusko Island northeast of Edna 
Bay outcmps of dull ta dark g a y  limestone alternate with n a m w  
area8 of graywacke for 2 miles or more. The limestone is cut by 
basal tic dikes and is everywhere badly cracked. At the contact with 
mme dikes i t  is l m l l y  metnrnorphosed b marble. but the rnmble 
thus produced is probably srot of uniform quality nor of sufficient 
extent bo be of commercial valne. On the shore 3 or 4 miles north- 
east. of Edna Bay a small a m  of fine-pined & and whih mottled 
lima~tona was noted, and s, short distance inland, dong a, small 
stream (No, 321, occurs ttn area of f ine-pined variegated marble in 
which stone of yellow, sienna, and d shdes predomimtes. This 
is the same bed as the variegated limestone on the north side of 
Heccta Island (p. 76). Claims havc been located in this area by 
W. C. Waters, of Wrangell, Alaska, and have been extensively pros- 
pwhl by the Vermont Marble Co. 

A mmple of bmciated fine-grained green limestone, seamed by 
v e h s  of pink calcite, was sent to the Survey by W. C. Wahrs in 
the win& of 1915 fmm Kosciusko Island, '' 7 miles from Holbmk," 

14oIme-20--6 
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probably in a sonthwsst d i i t i on ,  which places it near ha l i ty  32: 
The pean limestone is more or 1- motklsd by dark and fighe gnwn 
f ragmen&, which, together with the pink veins, would probably pro- , 

duce a handmme eRmt in a polished surfam. The rock shows 
slickensides, is very brittle, and breaks rather easily ; therefore it 
might.be difficult to work into large, slabs. Mr. Waters s t a h  that 
the rock strikes northwest and extends over an m a  100 by 300 feet; 
that the covering is moss, timber, and brush; and that the formations 
with which the green rock is wsociahd ape limegtone and con- 
glomerate. 

Another interesting sample ~ n t  by Mr. Waters is a conglomerate 
of fine-grained light-gray limestone pebbles in a pink calcareous 
matrix cut by thin veins of yellowish calcite fillrng fault fissures. 
Thiq rock is a little harder than the b m i a  d w r i t d  above and 
would undoubktfy polish well md produce a handsame effect. It 
is not known whether large bloch are available, The locality is 
given as Komiusko Island, <' 6 miles from Rolbrook,"' tha observed 
sxtent of the material as 400 feet by a qu~rter of a mile, and the cover 
as moss, brush, a d  timber. The amxiated fopation is reported 
to be limestone striking northwest. 

The most extensive developments of marble in sontheam A l d a  
are in the northwwtmm part of M a a e  Xslmd, one of the larger 
islands in Davidson Inlet, on which marble was &st b v e d  in 
1899. Quarrying has also hem bqpn on OFT Idmd, ju$ across the 
narrow inlet from Msrble Island. 

Marble IsIsnd extends about 3 m i h  fmm mtt to wed and abut  
4 miles from north to south. Its surfam is d w d y  wooded and is 
generally of mderate relief, the highest point noted by the C o d  
and W e t i c  Survey h i n g  1,528 feet above ssea level. According 
to the Wrights the mks of both Marble and Orr islands are classi- 
fied as linncstom and other sedimentary rocks, together with schists 
and voPealnrc tuffs, all of Paleozoic age. Much of the l imdone in this 
area has been metamorphosed ta a high-grade marble. 

~ O ~ T  I ~ ; ~ B B L R  aon m o m m a .  

C s W  marble claims that were locabd in the northwestern psrt 
of Marble Island in 1903 have bean purchased by the Vermont 
Marble Co., which h opened large g u h e a  (No. 33) and built s 
mall village named Tokeen. The total area held by the company 
aggregates 703+ acres, according to the plat of mineral survey 

- 
"Wright, 5". E. and C. W., op. dk, pi, 1. 
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No. 921, made by L. D. Ryus, deputy mineral suweyor of Ketchihn. 
(See fig. 3.) 

Rlw-black limestolae.-The marble in the main quarry is massive 
and has yielded no fossils except crinoid buttons, but i t  overlies thin- 
bedded bloe-black limestone which hns yielded fossils of probable 
Silurian age, consisting of ~liem13tim sp., C l d n d a  sp., C m m d t e ~ l l  
sp., TmAonenaa sp., PazmGtear q., and CycEmemtt sp., as determined 
by Edwin Xirk, of the United Statas Qmlogiml Survey. 

Frounu 3.-Skrtcl~ map ahowkg clalmm o t  Vermont Marble Co. on bflrrbls Inland. 

Southwest fmm the Tokeen wharf, along the shore of the island, 
an alternation of Iimestone Ms, intrusive rocks, r~kd marble occurs, 
but the blue-black limestone crops out arollnd the cove in which 
the wharf is situated, and near the company's office a-mnI1 area has 
been stripped and several blocks of the stone have been taken out, 
The mck is h e  grained and dense but is much fractured and jointed. 
The openings have been cemented with white calcite. The beds 
range from 1 foot or less to 3 feet in thickness hut on wetrtbering 
~ p a r a t a  into thin layers 1;8 to 5 inches thick. (See PI. X, 8.) The 
joinh separate the rock in places i n t o  smrtll blocks only 1 inch to 
3 or 4 inches on an edge. The material t ~ k e s  a fine dark polish. 
(See P1. VIII, B.) The rock is very brittle and breaks easily, not 
only along the calcitg-Med joint crach but alw along the lamina- 



tions parallel to the Wding planes. Probably most of the surface 
material will have to be rejected, but at greater depth the joint 
cracks appear to h o m e  fewer and the rock tougher. The white 
calcite streaks that inter- the dark surface produce very attractive 
effects in the polished stone snd it was expected that the material 
would be quarried and marketad as "black marble.'" 
T. N. Dale ex~mhed  a thin &ion of this blue-black limefitone 

and found. that it consists of calcite, mostly untwinned, mertsuring 
with the micrometer 0.009 to 0.094 millimeter, but mostly 0.02.to 
0.047 millimeter, and averaging probably about 0.05 millimeter, 
~ n d  is therefom to be cIassified as of fine grain The r n i c r o ~ ~ ~ p e  
reveals sparse minute opaque qeeb ,  probably ~ a r b a ~ u s  ma- 
terial, and some cubes ef pyrite. 

'She overburden consish of forest p w t h  and d w y d  wood and 
mold 14 to 3 feet thick The rocks dip 3B0-40* KE., md the e d p  
of their tilted beds have h n  cut by solution into a very irregular 
surfnce. The tramway from the wharf to the ma-rble quarry pams 
the openiqg on the blue-black Ziraestoue, so that the mataria1 can be 
h a l e d  with a minimum of expense. 
W Jtite and s h d  ma~ble-Eastward from Tokeen fie Mne-black 

limestone passas beneath the deposit of white marble, which extonds 
t o  and probably far beyond 8 small bight on thenorth side of Marble 
Tsland, 400 feet from the quarry. The belt of marble md dark lime- 
stone is probably 2,500 feet or more in width, and it eerrtends south- 
eastwad into the interior of the islzmd for a mnch greater distance- 
p i b l p  entidy across to Om Inlet. The color of the marble ranges 
from nearly white with dark-gray and Mack veins to l ight-py and 
grayish-blue shades. Tile grain is medium fine and fairly uniform. 
The marble takes a p o d  polish, and is said to mmmble certain gmdes 
of I d a n  rnarblk Exceptionally grdns of iron pyrih are pwsenL 
'She marbite having dark veins on a white background is very much 
in demand at present for inmior decoration. Blocks are sawed intn . 
slabs, which may be matched so as to form certain nearly s p m e t -  
ricd patterns. Such alaba have been used in a large number of 
buildings near. the PacSc mast, (Sea '' Urns of Alaska marble," p p  
110-112 and Pla XVI (p. 181, XXTTI (p. 921, XXIV (p. 931, and 
xxv (p. 941.1 

Thin &ions of the marble from Token were studied mime 
mpicaI1y by T. N. Dale. A seetion of the white marble s h o d  a 
p i n  diameter of 0.07 to 1.5 millh~ters, mostly 0.52 to 0.2 milli- 
meter, with an estimated average diameter of 0.31 mibm fall- 
ing within the limits of medim grain. The texturn is wry nnsven. 
One section is crossed by a band of very fim untwinned dolomite ( ? ) 
dong which shearing has taken place. (See PI. VI, B.) A sect1011 
af tho veind white and gray marblg which &owed & very uneven 
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taxha, includes pa& that are extremely fine and parts that are 
extremely coarse, but in most of the section the grain diameter 
rangas from 0.025 to 0.625 rdheter ,  mostIy 0.1 to 0.375 millimeter. 
In the very coarse portions there are grains with a maximum clinm- 
ebr of 0.875 millimeter. The RosiwaZ measurements gave rn average 
grain diameter of 0.0051 inch, or 0.13 miUimebr. grade is 
therefom, in general, medium. The rock shows streaks of very fine, 
untwinn~d mapmian calcite grains with .griphi&. A large gram 
of pyrite 0.4 millimetar in diameter was noted. 

The following determinations made by R. R. Bailey show that 
tb veined niarble contains considerable magnesia,: 

The marble appears to be wholly metbtmorphmed. The material 
is mwim and &haws no indimtion of its oriainal bedding, but it is 
much johhd a d  fractured and within 10 to 20 feet of the surfam 
$8 rather so& The joint plan6 cut the deposit & mmy angles but 
may perhaps be reforred to SE!PB~RI systems, the tmo principal ones 
Btriking about N. 50" E. and N. 40" W. The dips of t h e  joint p h e ~  
are likewise at many anglw, and the spacing of the joints is ~arisble, 
ranging from a few inches to 10 feet, or more. IQ some places psmlleI 
joints, or LL hsadings," are rather close ihgether, rendering it iimgossi- 
ble to obtain blocks large enough for shipment, but elsewhere blocks 4 
by 4 by 10 feat free from cracks may be easily ohined. Wedge-shaped 
lllocks that are completely separated from the mmmding mass by 
smooth joint planes are occasionally encountad in qrrarrying Xear 
the ~ortheast side of the m ~ i n  quarry the marble ia cut by a dike of 
alhred andesite porphyv, 8 to 16 inches thick, containing mnch 
pyrite and dipping 17O-25' NE. (See PL XI, 8.) 

The jointed struct~lre of the marble is the most ~ r i o u s  hindranee to 
its profitgble exploitation. It is to be expmkd that joint cracks 
should be present at the surface anci that surf ace water should descend 
along t h w  cracks, enlaming them, softening the marble, and oxidiz- 
ing i t  to a faint yellowish Ilue, but according to experience in many 
other regions it n~ight be expected that a t  depths of 40 to 60 feet the 
joint cracks would disappe~r and the marble become solid. To the 
depth quarried in 1912 (60 feet), however, it showed joint crack in 
places (PI. XI, R), nnri it map be possible that the widespread vol- 
canism to which the Pacific: mast of norbhwcstern Worth America 



has bsen subjected has disturbed the rmh generally to much greater 
depths than in other marblequarrying regions. 

The white marble was also anslyzed in the chemical labomtory of 
the Bureau of Standads, with tlie following results: 

Imz~ oxIde (Fedk) ,,--,---,--,,---4----------------- Trace. 
AlumLaa (A1,0.)----- - ------------,-------------- -,,-,-,- O. I4 

U m e  (CaO)---,-----------,---------------------hh 55.80 
Magnala (MgO) ------,------,-,--,~---- .-,-,,,,,--,-,- .47 
Snlphur trloxide 4 SC)s) ---------- ----,----- - Rnce. 
h s s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43.77 
Carbon dloxlde (COI)----------------,-.--,-,--,-,,,_-,, 43.86 
InsoIuble wIdue- - - - - -+ - - - - - - - - - - - - - - - - - - - , - - - - - -  .28 
Hydrofpn ~n1.pbfde (Its) -,-----,-,----,,.-,,,,,- Nut detectd. 

Ramgle h a  99.5 per cent C a m .  

The following physical t s s h  were made for the Geological Sumy 
by the Bureau of Standards on a representative sample of the veined 
marble from Tokeen. The compression tests show that this marble 
pasems slightly higher cumpressiva strangth than some of the; best- 
known Vermont marblml 

h a d t y ,  0.4% o In cmpressive utrength, Z22 gercmt. 

Q z u & ~ s . - ~ e  main quarry operated by the Vermont Ms-rble a. 
on Marble Island in 1912 is about 900 feet norLheast of the shore 
o f  the small cove at the nort,hwe& corner of the islsnd, at sn alti- 
tude of about 15 feet above the wharf, In places bare knobs of - marble are exposad in the vicinity of the quamy, but the &ace 
of the marble, which is very irregula~ (Pl. X, B )  as a m l t  of mlu- 
tion and erosion, is genemlly m v e d  by 14 .-S 3 feet of dwayed 
wood and mold. Tn places the mote of t m  have followed the 

'Marble from &nth Dorset: Avtrav  eompmtre otmneh per quare Inch. on bed, 
11.800 pounds; w edge, 9,100 PoU~dk Mnrble f m m  West Rntlnnd: Compmive  
strength p r  ~ m r e  lncb. "Extra da* blw," X8,&80 pmdn; "Butfmd Italien," 
14.068 pounds; " Rutlaad dttlary." 11.526 fmunda. I jalc,  T. N.. The commercial marbles 
of w&em Vermont: U. &. W L  B m e y  Bull. 521, pp. l O l ,  121, 1912. 
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m v i c e s  in the rock to depths of 5 or 6 feet. Trees and stumps are 
removed by derricks, anrI the soft mold by hand. The first small 
opening (PI. XII, A )  was ~bandon~d ~t B depth of about 20 feet 
on account of %several joint crncks I. to 6 inches or more apart in 
the northwe& end of the cut. These joints dip steeply toward the 
north, and the quarrying was shifted far enough northwest to avoid 
them for a time. This dip, however, brings them back into the 
quarried arm at a depth of about 50 feet, and at 60 feet they are ap- 
parently about as numerous as at the surfme. 
In September, 1912, the top of the quarry opening measmd 

roughly 90 by 100 feet, and the depth ranged from 10 to 60 fed. 
About ona-half of the area had been quarried to the maximum depth. 
Methods of q a a v i n g  commonly in use at well-known marble qnnr- 
ries in the Eastern States are employed. (See P1. XIII.) The 
equipment in the main quarry consisted of the necessary drills, seven 
Sullivan single chmnneling machines, four gadders and pumps, a11 
operated by steam power generated by rs 125-horsepower boiler near 
tho quarry, nnd rr. complete machine shop. The blocks of mttrble are 
lifM from the quarry by a 25-ton derrick and are carried to the 
wharf (Pl. KTI, R )  on Bat cars running on a standard-gage track. 
The loaded cars move by grmity and are drawn back to the q n a r q  
by a &-inch steel cable. Waste m k  is alsa trammed down to the 
wharf and dumped into the water alongside the pier. Dwp wahr 
is reached by a pier ahfit  150 feet long. A 25-ton stiff-lcg derrick 
for unloading cars and loading marble on boata is aperated by a 
small &am boiler on the shore near the wharf. 
In September, 1913, a space of 13 acres a b u t  375 feet southenst of 

the main quarry was being deared far a new quarry. (See P1. X, B.)  
The highat hob of marble rise here to about 35 feet dmve the level 
of t h e  wharf. The marble at this new opening is chiefly white with 
bluish-grty Eo block veins and clouds similar to that at the first 
quarry, but the deposit contains more dark-veined stone. One ('like 
of me&-andesite 14 ta 2 feet thick, striking N. 35" W, nnd dipping 
78' SW., was nohd. A full equipment had heen inskalled, and in 
19x8 and 1914 active quarrying was carried on a t  this opening, two 
or thee mu= of stone having been removed. It is reported that 
blow the mfaee ,  as far as quarried, the stme is fairly free from 
joints and fractures, and a good output of dark-veined marble seems 
assured. 

About 60 men were employed in connection with this plant in 1912. 
The men live in sanitary and oornfort~hle dormitories, e ~ t  excellent 
fa? at a smmodious me-ss hall, en joy generally f avorrable conditions 
under which to work, and show a high d e w  of efficiency. Quarry- 
ing is carried on for aipht months or more each gear. The winters 
are not severe, md operations probably can be carried on throughout 
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most of the year when pipes from tb reservoir are laid underground so 
that there shall be no dnnger of interruptions by freezing of the water 
supply. 

Pmduet8.-Rough blocks 4 by 4 by 8 to  10 feet are shipped by 
freight steamers to the mill of the Vermont Marble Go., at Tacoma, 
Wash., where they are sawed, polished, turned, or planed for interior 
decoration. To mve freighk only perfect blocks are shipped, and 
therefore considerable materid is wasted at the quarry. Some of 
the waste marble is trammed down to  the wharf and wed as filling. 
(See F1. XII, B.) Acmding tO the albwnce or prem~a of joints the 
proprtion of waste marble quarried may vary between 10 and 75 per 
cent. The marble far a foot or more on each side of mo& fiactum 
is dimlored and must be cut away. If a fracture c r m  the block 
diagonally or near the ~ d d I e ,  it may render the whole block worth- 
less. If chap power is developed, it might prove an emnomy to oper- 
ate a, small sawing plant at Tokeen in order to work the wash marble 
into slabs or building block 

0 t h  pmqpech.-The Vermont Marble Co. has prospected claims 
about 1 mile and 14 miles south of Tokeen (No. 34). At one point a 
white marble of about the same texture as that at Tokeen, but some- 
what shattered, is exposed in a small quarry at  the barn of a low Mu fT, 
where, it is reported, marble was obtained m a y  years ago for m&hg 
tombstones. The surface marhle here has beon softened by long 
exposure to  atmospheric agencies, and none from any considerable 
depth was a~ailable. 

At a second place several variegated marbles have been exposed by 
pmspeet pits; ' The most chracteristic varieties m colored light to 
dark green, bluish, mottled light pink, and brownish gray. The 
mottled chrtrdr  is due to the presence of veins and nodules of fine- 
pained, den= m1careous mahrial having a cherty appeamnce. The 
green varieties are veined with grayish green, dt~rker than tlm b d y  
of the rmk. The rock is massive and jointed and is cut by a thin 
dike of meta-andesite striking W. 40" W. The deposit was gmsr 
pecM by tbrea or four drill holes, 60 to 94 feet deep, which showed 
that the green &one changed to gray or bluish within 15 to 25 feet 
from tho surface. A small area was next stripped by hand, md two 
or three shallow pits were opened by a chmneIhg machina, in the 
hope of developing s supply of desirable p n  marble. A wooden 
track on an indine was built from the test pits a short distanm down 
to the water, in order to get out tt few sample blocks of stone, and 
bsting operations have been continued from time to  time since 1812. 

Between the88 two prospects them is za beach about 1,600 feet in 
len@, along the greater part of which marble beds am qd. 
The marble is veined and is white to gmyish. It is cut by mveral 
meta-diabase dikes 8 inches to feet thick, wme of which rn broke11 
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green varieties are veined with grayish green, dt~rker than tlm b d y  
of the rmk. The rock is massive and jointed and is cut by a thin 
dike of meta-andesite striking W. 40" W. The deposit was gmsr 
pecM by tbrea or four drill holes, 60 to 94 feet deep, which showed 
that the green &one changed to gray or bluish within 15 to 25 feet 
from tho surface. A small area was next stripped by hand, md two 
or three shallow pits were opened by a chmneIhg machina, in the 
hope of developing s supply of desirable p n  marble. A wooden 
track on an indine was built from the test pits a short distanm down 
to the water, in order to get out tt few sample blocks of stone, and 
bsting operations have been continued from time to  time since 1812. 

Between the88 two prospects them is za beach about 1,600 feet in 
len@, along the greater part of which marble beds am qd. 
The marble is veined and is white to gmyish. It is cut by mveral 
meta-diabase dikes 8 inches to feet thick, wme of which rn broke11 
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and distorted. One-dike noted hod been faulted and offset hori- 
zontally a few feet, but the marble ththat filled the spam between tha 
broken ends of the dike sl lowd only n flowage structure without a 
definite fault plane, Tho intrusion of the dike and the deformation 
of the beds thmugh which it passes probably preceded the metamor- 
phism that produced the marble, 

Thin &ions of two samples of the variegated marble from the 
deposit 13 miles mtlth of Tolreen mere examined by Measrs. Dale 
and Zoughlin. The bromnish-gray cherty-rtppearing mnterial is of 
very irregular texture. The grain diameter of tha finer matrix, which 
consists of antwinned cslcib, ranges from 0.025 to 0.0'75 millimeter, 
with an estimated avemge of 0.03 millimeter. The wamr calcitic 
part shows a g a i n  diameter of 0.05 to 1.125 millimeters, mostly b9 
tween 0.12 and 0.5, with sn estimated average of 0.23 millimeter. 
Muscovite or phlogmpite crystab renching n Iength of 0.047 mjlli- 
mebr are widely disseminated. Ono p a i n  of pyrite 0.7 millimeter in 
len@h was noted. lens of dense dark granular material, cracked 
rrnd veined with twinned calcite, appears in the section. The texture 
of the gmni6h mrrrble was also found to be very irregular, The 
grain diameter of the h e r  matrix, most of which is probably un- 
twinned calcih, is 0.02 to 0.12, most of the prominent grains ranging 
from 0.05 to 0.07, with Rn cstirnatd average of 0.03 millimeter. 
The grain diameter of the roamer part, which is calcitic, ranges be- 
tween 0.12 and 0.87 rniRjmctsr, with an estimated a r e w  of 0.24 
millimeter. Much pyrite and a light-brownish mica (biotite) are 
present throughout the section, and some d~rk-gmykh, very fino 
p i n e d  bands, cracked ant1 veinecl with calcite, nre prominent. 
These bands conhin much fine epidote, scam hornblende, ~ n d  pas- 
sibly some quartz and other silicate minerals not easily susceptible of 
~ecrystallixation, indir~ting that the rock atmk11d and frmtumd 
and the relntively pure carbonate rock recrystallized and " flowed " 
into the stretch fractures. 

The following determinations by R. R. Bailey indicate that there 
may be some cherty material in the brnwnisll-gray rock : 

Limestone. slightlg rnetamorphosod in places but generally a fiw- 
grained bluish rock much fractured nnd seamed with calcita, ~lter- 
nating with grrtywacke, forms tho coast line around most of the 
w& and muth sides of Marble Island. A c o n s i d e d o  area of true 
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matsly coam grain, with a cream-mlod to bluish-white ground- 
mass veined with dark gray, and in places shows mottled eE&. 
Near the mrfm the veins producing the mottling are oxidized ta a 
brownish color. The appearance of the mothled stone suggests that 
it msy have bean derived from a conglomerate, the pebbles of which 
have hen compressed in one direction and stretched in another dur- 
ing metamorphism. Both the veined m d  the mottled t y p e  of stone 
are handsome in the rough as well as when polished. (Eke P1. 
XV, 8.) The marble in the north side of the quarry is cut by a dike 
of andesih, somewhat derlred and containing considerable pyrih. 
For most of itst length ihe thickness of this dike rmgw from 2 to 6 
feet, but it thim abruptly and terminate in a few irregular bmnch- 
ing veins only a M i o n  of an inch in thihess. This dike strikes 
about 5-20' E. and dips steeply northeast. A similar and approxi- 
mately parallel dike was racognimd at a prospect a b u t  100 feet 
northeast of the quarry. 

A thin section of ths "Dark Mission" veined marble from this 
l d i k y ,  examined by T. N. Dale and G. F. Loughlin, showed an 
abnormal and irregular texture. !lh stone is made up of coarse and 
h e  grained parks; the vary c o m e  &cite p i n s  have curved twin- 
ning andl an inkresting double twinning, m d  the h e  bands 
have been twinned in a different direction by a sacondary movement 
A little p+ta is present. The coarse part shows a p i n  diameter 
ranging from 0.185 to 4.44 millimeters, but mostly htwem 1.1 and 
2.2 millimeters. The large grains have been strained and curved dur- 
ing shearing or mashing along their hundar i~s  and the h e  part 
shows granulation. (See PL XV, B.) The estimated average dim- 
eter is 0.89 millimeter and the p d e  is coarsa. The p i n  diameter 
of the fine part ranged from 0.02 to 0.5 millimeter, mostly 0.125 to 
0.25 millimekr, with an estimated average of 0.1 millimeter. A sec- 
tion of 8 mottled specimen of marble showed an irregular texture, 
with slightly elongate grains, and a few streaks of h e  untwinned 
grains of calcita Micromehr measurements of the grain ditwnehr 
indicated a range from 0.05 to 1.25 millimeters, but mostly of medium 
grain, betwean 0.175 t o  0.37 millimeter, with an astimated average 
of 0.25. 

Tests by R. K. Bailey sllowed that b t h  of these marbles are high 
in calcium carbonate and contain minor amounts of silica and mag- 
nesia : - 

Asaf#aea of t?aarbl6 from O m  I8bnd. 
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When visited in September, 1918, the quarry had been opened to 
a depth of about 11 feet only, &nd for the m o ~ t  part the surface 
rock had not yet been removed, Two drills nnd two ch~nnelers, 
both of the Ingersoll type, were in operation, and six or seven 10-too 
blocks of marble from the second bench of the quarry were ready 
for shipment. The first con~ignment of blocks from this quarry 
reached San Branciwo in February, 1918, and mall shipments have 
been made in s u m d i n g  years. The quarry is equipped with hand- 
power derricks capable of lifting blmh weighina 10 to 15 tons. 
The marble will have to Im carried by wows from the quarrg south- 
ward about 1 mile and transferred tu freighters in deep water. 
Marble crops out at intarvals for several hundred feet, along a low 
bluff parallel to the bench and has been &own to underlie the whole 
group of claims, but its depth and mundnass had not bmn damon- 
stratd by the drill when the writer visited the locality in 1912. It 
is reported that openings have sinm been made about 500 feet farther 
north and that the rock found was very satisfactmy in quality, but 
that the beds show considemble fracturing. In 1914 propss wsa 
reportad in testing by means of core drills a t  an angle of about 
45". h on0 vertical drill hole good marble more or 1- fractured 
was found to a depth of 99 feet. 

B E C E E A  AND BZrQsnwlRLNG IBWSm 

In order ta verify several reported occurrences o f  marble an Heeta, 
Tuxekan, and sma1ler neighboring islands practically all the remain- 
ing shores of See Otter Sound and Davidson Inlet, as well as parts 
of Tuxekan Passage and Tonowek BEY, were examined. The cal- 
careous rmks bordering these ahores proved to be far the most part 
nonmetamorphmed limestone, principally of the gray or blue fine- 
grained brittle type, with fractures filled with calcite. Near the 
middle of the north side of Heceta Island (No. 36) is an exceptional 
limestono colored pink, red, chocolate, green, yellow, and white, with 
mottled effects. The stone is fine pined,  hard, nnd dense and t B e s  
an excellent polish. (See PI. XVII.) Some of it is conglomeratic. 
It has been somewhat f m c t u d  and recemented with calcite, but it is 
only slightly metamorphosed, and it yielded a few fails, nmong 
which were. mgni7ed C m h & f i m  sp., CapeEli& gp., T~oehrwmc 
sp., He7ioTitc~ sp., and n, pentamemid ( ?) . Thew forms, m m d i n g  to 
Edwin Kirk, am of late Silurian sge. This lim-e crops out ak 
the head of u mall bay and wsw t r d  southeastward on the strike 
for about 300 yards and to an altitude of 50 feet or more above high 
t.ide. In places the colnrs we much paler, but the mottled character 
persists, and much of the stone is att.ra&vely colored. An ams of 
grnywacke b o r d e ~  this limestone on the west and north. The rock 
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is covered in most places by only a rnoderata thickness of moss and 
soil and supports the usual growth of brush and thbar. Claims 1- 
cated on this motdled limeshne by W. C, Waters are reported to have 
been mld to the Vermont Marble Co. in 1914. No marble was fdnnd 
on the smaller islands within this area--Cap, Hoot, Owl, Eagle, 
Wbjta Cliff, and Oreen islands. 
An analysis of a sample of this mottled limestone by R. K. Bailey 

showed considerable inmlubls material, probably mostly d i m  and 
iron oxide: 

Amlyah or mottled I f m ~ s t o s e  trnm Hecek Is&&. 

D m  ISLAND. 

WATERFALL BAY. 

Samples of marble obtained near Waterfall Bay (No. 871, on the 
west roast of Dall Island, were shown ta the writer at Ketchikan 
by M. D. Jlckis in 19l2 and found to be of much merit. The prin- 
cipd colors are whita, pink, gmy, and blue-black. The white and 
pink varieties are very handsome, the pink occurring in varioua 
delicate sh~dss and in a m m  mottled with white. Some of the white 
marble is veinad with yellow. Green marble is reported ta occur 
but has not been much prospected. The white and pink varietiw 
appear to have been wholly metilmorphosed, but the gmy and blue 
varieties appear to possess the charwteristics of littlealtered lime- 
stone. The p i n  of d1 the samples is fin% that of the gray nnd 
blue varietiei exceedingly he. In the lighter-colored varieties cal- 
cite crystals larger than the average are exceptionally p m ~ n t ,  but 
in general the texture is uniform, and thin piems of the stone am 
as translucent as alabaster. This marble t a k a  a v s v  high polish. 
(See Pls. x m  and XIX, A*) 

These marble deposits, which were not visited by the writer, lie 
about the head of WaterfaU Bay, near the middle of the west mast 
of DaPl blmd. Twenty claims in all, aggregating 400 acres, have 
been located under the names Eurus, Marble Ilewt, St. Augustine, 
and Marble Bay p u p s .  Openings are xeported to haw been made 
on a step hillside about 300 feet above tide level and about 1,000 
feet from the beach. Ascjressment work is said to have been done 
on these claims as late as 1915. A few dikes of "trap" rock 1 fwk 
to 4 feet wide are reparted to cut the blue marble beds. The mck 
is probably m c h  joinhd, as many of the samples shown ta the 
writer displayed one or more smooth joint faces. Blocks of the 
pink marble onlp 2 to  3 inches wide have been produced by pardel 
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joints It is said by interested parties that enough marble is avail- 
able in these claims to warrant development and that mssveral thou- 
sand dollars has baen expended in prospecting, but emphasis should 
be given to the often repeated caution that the mgional disttrrbances 
rare likely to have badly shattered this marble. 

Theodore Chapin, of the United Stabs C$ological Survey, visited 
the Wnterfdl Bay region in tho summer of 1915, and as a result 
of his obsewatiom contributes the following notea on the geologic 
relations of these marble M s :  

The gmlogy of the region 1% ~imple. $Oath of the h y  the m k  la limestone. 
The dolntnnnt mIm is hIue to bIack, with lighter-colowd areas whew mar- 
m a r i d ,  Over1;pIng the Itmmtone wlth apparent conformity is schistme 
grenstooe containing canglomerate be861, occupying the north ~ h n m  of the hay. 
The contact extends abont N. 7Li0 E. from the cabin at the head of the bay. 
Ibth limestone and green beds &nd nearlv vertical but dlp n o r t h w ~ t  at 
hfgh anglee except where overturned. The bwt marble noted tlccnples a belt 
of varying width along the greenatone contact At one localtty marble cmps 
out to .a measurable width of 400 feet, hesldw a mnuldemble thiclmem of 
t3emicry&lline limestone. The marble hlus Men exposed by surface ~rlpplng 
for mvera1 hundred feet from the head of the bag. A t  300 feet fmm the 
cabin, at an altttude of 220 feet, the following setion t8 exposed : 

Bsc6iun of nusrbb on Waterfall Ba* SQO feet frwn mMn. 

G m n & n ~  m 
Blnl~h-gray marble crops out only at Intewals --,,,---,,,,,- 300 
Blue and white mottki marble --,----------------,,,-,--- 4 
Dike 4 
Thin-Mded white marble with blacg spmka and whlte WC&- 4 
Pink-mottled whlte marble --,----+--------,,-----,,,,,,,,, 13 
Blue and whlte mottled marble, expo8ed ,--,------,- - ------ 25* 
B m  mded. 

The best commercial marble in this &ton Is the fS.foot be8 of pfnk-mottled 
whlte marble. !I?& npper artd lower parts of the bed are even-textured, 
m e d i m  to fine gfainwl white marble mottled with a very dellmte pink tint 
and veined wEth Irregular threadlike veinlets uf yellow. Xn the central part 
n f  the bwl the pink color Is more pmnonnced and the mck contains much whlte 
mlca, a combination that produrn a handsome rock. A ~h0rt distance beyond 
ihls ImItty the following swtlon is e m  : 

13ecalon of ma-& an WateflaXE Bay 800 f& fxmrs cab&, d aa attttttde at 
400 ft. 

Schistme greenstone. F a  
Rlulsh-gray marble (in part mottled and veined with black) -, ;500 
Flne-main& whlte mm%1e wIth bmwn veinleta carrghg mlm 

and p~rlte,-,-------,,,----------~-------------- 28 
Whlte marble with green patches and B m  velnleta -,,,-,- 7 
Fine-gmlned wblte marble Wth btown and green veinlets 

carrying mica and pyriw cont~m a few large crystals of 
calclte 

Wbite and pink marble with green areas ,-------- Il 
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mt. 
Fluegrained whlte marble wlth pyrite In tiny Pelnlets 

, dlseeminated in particle --,---------------------------- 16 
Quartz ~IalsE containing pyrite ------------- ,- 1 

White marble, wlth pyrite and much chlorite In tlag &Ingem 
nnd velnl~t~ - - - - - - - - - - - - - - - - - - - - - - - - - + - -  10 

Drke,,,,----1-------------------------------------- 2 
Cun~ealed---,,,,------------------~-------~-,.,--- 15 
Blue limemtnnt?, wltb beds of whIte marhle and schiatose hwh, 

grading downward into fdlLPemas IlmWone. 

The w h i b  m d  plnk marble with rnottld-pen R ~ R  la w q  h~nd~nrne  and 
susceptible of a h l ~ h  polish, except where the mherds ptdomtnate. 
The grater part of tbe M is white and pink mart,Ie, Curn-d of nrarlg 
pure atldte at wq fhe grain, the iudividnal minerals averaging abut  0.05 
miUImeter in diameter. The b a e  and top of the bed are variegnterl, with m n  
n m q  which, combined with the vink-mottled white roeb drre a very s t r l k i n ~  
effmt Under the mlcrowop~ the ~ r e ~ n  areas are rreen to coaxlst of wrlrile, 
quartz, and chlorite; the whltc! end plnk mrk is esswaally calcite. The 
great thickness of MnLh-gray marble at the top of the rn- sectlorn con- 
tnlns beds of ornamental rnnrhle nf c o m m ~ r c i ~ l  wlne. These beds Are black 
and white, mottled In very Intricate pattern, and bldsh white with black vetn- 
Ietr?. This rock takes a mmth polish. 

Marble crops out at aeveral p l w s  along the mnth sMre of the bay between 
tbe cable and the greenstone contam Fear the cabin an open- hns b ~ w n  
made on a bed of fine-grained, even-textured white marblg carrying flakes of 
white mica Another cornmedal m~rble on thin bay is a dne-grained black 
varletg that taka a g o d  polish. The pollsha1 surface shows a black 0eId 
wltb wblt~rnottled arms and frregalar ve1nletPJ of white Wclte, which ghe it 
a plmatag appearance. 

Two specimens of the marble from Dall IsIrand were examined by 
T. N. Dde and (3. F. hgh l in .  A section of the white variety was 
found to consist of plates of he-grained twinned sdlcita in a matrix 
of extra-fine, untwinned grains of calcih. Tbe general texture of 
this marble mrn61as thtat of a marble from the TIuntley quarry at  
L e i m r  dl~nctien, Vt., which has an uneven parallel elongate tex- 
ture wit11 alternate irregular tiers of large and small grains: called 
" 3wer " structure, but the marble from Dall bland is less regular. 
The twinned calcite plates range in dimetas from 0*075 to 0.375 
miUim&x but mostly f mm 0.125 to 0.25 millimeter, and would bc 
considered of medium grain. The grain diameter' of the matrix 
rnsterial is be. measuring from 0.009 to 0.037 millhetsr, (See PI. 
X-, B.) 

The &her s p i m n  consisted of he-grained, oonsidembly fmc- 
turd stone, having a gmy groundmass containing a fern irrqp'lar 
reddish rnottlings and ,several white and yellow streaks along frac- 
ture planes, also some granular calcite filling former openings along 
fracture planes. The section ahowed RR extra h e  grained ground- 

1 M e ,  T. N., The commercial marblm ot m r n  Oeimunt: U. S: -1. Sarvey Ball. 
M i .  147-198, Bg. 2% 1912. 
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mass crossed by a band 0.66 miIlimeter wide, faulted trmmrsely, 
consisting of calcite plates 0.094 to  '0.56 millimeter in diameter. Tbe 
groundmass shows a grain diameter ranging from 0.02 to 0.14 mil- 
limeter, but mostly from 0.037 to 0.0'56 millimeter. The &mated' 
average diameter is 0.04 millimeter, and the p d e  is fine. 

An analysis of the white marble by R. K. Bailey gave the follow- 
ing percentages: 

A ~ a l s  of w&#a marbk frm dcpoaZt nmr IY~terfaZl Bay, Dall Island. 

Insoluble matter ---------,,---2------------------------- 0.32 
Calcium carbonate (Ca00a) 99.59 
Magnesium carbonate (MgCOa) 1.03 

In the autumn of 1914 and early in 1915 W. C. Waters examined 
the east shore of Dall Island and portions of h n g  Idand and mnt 
trJ the Survey samples of limeshue and marble c5oUwted horn 9sverd 
localities in them areas. 

Mr. Waters's notes show two narrow areas of marble striking in a 
w-rly direction from the northern part of Bmzy Bay (No. 48) 
m d  ~n area of h & e  a short distance to the south of the marble. 
The color of the sample of marble from B m z  y Bay is uniformly light 
g a y ,  and the M u m  is generally fm p i n e d  and den% as seen 
under a field lens. The rock is evidently composed mainly of cal- 
c:ium mrbonttte. The I d g ~  is reported ta be about 100 feet wide and 
to stand nearly vertical, with a westrsouthwest drika So far BS 
expIored there was little wver h i d e s  mom over the ledge. 

Mr. Chapin dm visitad certain portions of the east cm& of Dall 
Island. With regard to a deposit near View Cove (No. 39) he 
furnishes the following notes : 

Marble deposits occur on the ea8t coa~t of Dall Island at a number of 
placea Near the head of View Cove a s-m that enters from the a o n t h w t  
flows in a gorge following joint planas in the marbla T h i s  &earn was traversed 
from the beach for balf a mile and In that distance the beds ststdke about north- 
west, directly acmw the cow= of the stream, and atand nearly vertical. Most 
of the marble a m  In pearl to gray in color and mottled aod veined with white. 
At one locality occurs a Pfoot band of yellow marble with a gm% stripe, and 
bordering it Is whlte marble mottl& with yellow. The yellow mnrble takes a 
good polish and has a warm, soft tone. Aasocirtted with thew beds i s  a llae 
bluish-black marble. A pokiahed ~peclmen sbows'a black fiela variegated wltb 
dark-gray areas and tiny veinlets of white calcite. 

Mr. Waters dso reports that several colored vmietia of marble 
occur bere, including whih, pearl, light with b h k  vejning, black, 
green, and yellow, and h sent samples of khe pearl-colored, p y -  





veined, yellow, p e n ,  and black ~arieties to the Survey. The pearl- 
mIored rock, in the hand sample, gives brisk effmescenca with hydm- 
ckloric mid and is uniformly h e  grained and dense, except for rt 

few thin streaks of q s t ~ l l k e  cdcih  The color is not uniform but 
shows gradations from pearl to p y .  A few small specks of pyrita 
were noted along a fracture plane. A thin section of this marble 
was examined by G. F. hughlin, who reports that the material shown 
is nearly all even-grained calcite with R few large pains (single 
or w t e s )  as much as 2 millimeters in diameter. The fine p i n s  
range from 0.01 to 0.3 millimeter in diameter and average about 0.08 
millimekr. The grade af texturn is therefor0 fine, A very fern 
minute black grains, soma certainly of pyrite, wers noted; the largest 
was O.W5 millimeter in diameter. A few flakes of gr;rapbito may be 
included. The section also shows a very few grains of quartz 0.03 or 
0.04 millimeter in diameter. 

T h e  gray-veined material consists of medium-grained cdcits with 
Pains md spots of darker-pay finer-grained material showing close- 
folded stmdura I f  large slabs of this marble could be obtained the 
effect, after polishing, would be very handsome. 

T h e  black marble is bluish-black in the unpolished mrnpl& It ibl a 
h e - p i n e d ,  dense high-calcium lirnmtone, possessing the mlor and 
density chamtaristic of mks that am swcaptible of high polish md 
that show a deep black culor on ppolishd sorfaces, The rock is brittle 
and shows fine fractures recemented with calcite, a d  for tYis reason 
i t  is probably quuestionable whether large thin slabs mdd be prepamd 
from it. 

The yellow sample (sac PI, XIX, B )  is &nerdy fine-gained, 
dme high-calcium rnsrble. It takes a high polish, which brings out 
well the color, a warm light brownish yellow that resembles the yel- 
low areas in the Italian Siena marble. This color in the hsnd sample, 
which is 3+ by 4 inches, is not uniform but becomes stightIy lighter 
toward one edge. This is a very handsome marble, and if it can 

. be obtained in large quantities and the amditions for quarrying 
and transportation are favorable, the deposit should prove to be 
very valuable. 

The green marble is also h e  pined, and consists madly of d- 
cite but carries dark streaks of micaceous carbonaceous mataria1 with 
considerable pyrite. The general effect in thtr hand s~mple  is grayish 
with clouded arsasl of grayish green, streaks of black, and bere and 
there rnottlings af  light gray, giving altogether n var~r attractive 
appearance. The mek takes n high polish except  long the black 
streaks, which consist of material harder that calcite. 

The marble in the vicinity of View. Cove is a11 of the calcita 
varietg. 

leomsO-2cra 





mame grained cLnd to oonhtin mica, bat no mention is mde of its 
color, and although a sample was sent it did not mch Washington. 

Limestone and marble are also reported in the vicinity of Kaigani 
Harbor, but ria descriptive details ars available. 

A. bed of schishse marble 10 to 1OQ feet wide and 2 miles long 
'&in the vicinity of Cape Muaon " is reportid by Mr. IVaters, who 
n e  that the heir strikes west and stands nearly vertical. The 
material is reported to be white, pink, and green. A sample received 
by the Survey is of brownish-pink color, medium grain, and bright 
appearance. From notes on a chart sent by Mr. Waters it appears 
probable that this marble crops out west of M c h d  Bay (No. 44). 

me northern part of Long Island appears to contain pmmisiag 
amas of marble. This part of the idand is largely surfaced by ca1- 
camus rock. Theodom Chapin, who visited this locality in the 
snmmer of 1915, reposfs as follows : 

m l t s  of marble have rmntly been located near the north- end of 
U n a  I~land. 3 to 4 d e a  north of Howlran, on two mall base known locally 
an Waters aad aot80ngni bays. At this IocalIty tbe brush is very thick along 
the shore and mtcrops are few, maklng g r m n g  difficult, ht phydcnl mn- 
dftlow favor the exploitatton of the d e p o ~ ~ .  The shore of tbe I ~ l a n d  rfsea 
nbruptly from the bench, the tlrnber Is plentiful and Of an eBceptlonaIlg god 
 grad^, and me dep~sits occur on sheItered harbors whlch afeorct easy nccesR to 
h t a  
O n  Watem Bay three claims, the LIly. h g  Island, and Whlte Cloud, have 

heen located, and flawment work bas 'been done. Biost of the marble e x p m d  
has a bluish-white 0eld with whlte-mottled areas and blue-black M r l m  
Under the mlmosmpe the rock Is wen to be mrnptmsd esaentlnlly of twinned 
~aIdte crystals ranging in rrlm from 0.25 to 0.7 rnjlllrneter, inclosed In a net- 
work of finely granular caIclte that averages about 0.06 rnlIllrnete~ and forms 
with the lnrge mlclte cryetala an miereertal fabric, The large caldte crystals 
are bent and fractured. They are ev3dentIy crashed fmgmen& around whlch 
the flnegrafned &cite bas reryxtalilmd. The black stripes are corn- of 
opague portlcla of c n r h n a m ~ s  material. pmhablg graphite. A w d a t d  alth 
the strlpea marble are beds of medlum-grained whIte marble of even textore 
and aim beds of blnw10nded white marble with gellow patch-. ThL rock 
take8 an exccUent poliElb 

The deposit at the head of W~ters Bay (No. 45) is reported by 
Mr. Wahm ta strike northwast and to extend up both sides of a small 
stream for  a distanm of a mile, with a width of 2,W feet. Sampla 
of white, pearl-gmy, gray-banded, and gray-veined marble from this 
locality were received at the ofice of the Geological, Sumey. The 
white marble is medium p i n e d  and shows faint pinkish-yellow 
tints. The hand sample is of granular Wtm, shows a bright, spark- 
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ling surface, and is trttmluwt on thin edges. When strack it gives 
a clear ring. 

A thin swtion of the pearl-gray marble was examined by G. P. 
Lughlin. The makial as seen under the m i c m p e  appeam to be 
rather even-@bed calcite, mostly twinned, with h e  v u l a t e d  
bodem. The p i n  diameters rtl,nge from 0.08 to 0.7 millimeter and 
amrage between 020 and 096 dim*,  as the coarser gtrins pre- 
dominate. The grade is, in general, m e d i a  A few very h e  oxi- 
dized pyrita grains matted through the d o n  were notml. The 
h g m t  of these is only 0.04 or 0.05 millimetw in dhmebr. The mc- 
tion shows seveml minute limonite p~j~udomorphs after pyrite, also 
a few streaks of Ihonih, ~nfficient to give o pale-bmwn streak acm 
a hand sample d the marble. A sheas mnh wnhining rounded 
gTajns a d  a faw very h e  grains of quartz in a matrix of pulverized 
c&1Fite, was notd No quads was seen elsewhew in the mion. So 
far as the rnabrjal al the hein section is conmed, oxidation i~ prac- 
tkd1y comp10M and no further staining fmm pyrita is likely, In 
fwt, pyrih is m rare in the sample as to cause tt negligible amount of 
stwining. 

The banded d l e  is similar in texture to the white marble but 
bas a light-gray body with parallel &might thin h& of darker 
gray sped one-sighth to one-half inch apart. The veined marble 
is similarly culored but less uniformly grained. The veins and 
clouded a m  show attractive pattams produced by folding of the 
rock. It is reported that this deposit a p p w  b be "solid n-4hat is, 
comparatively f me from M u m  and joints. 

Awrding Eo M-s Chapin find Waters there is at the northwest 
corner of h g  Island, on the east side, of Gohngni Bay about three- 
quarters of a mile from the head of the bay (No. 461, an exposure 
of marble half a mile in length. The W s  a p p w  to strike north- 
northwest, or parallel with the axis of the b y .  Oe the h h  am 
outcrop of cosrse-@nd even-texttired white ma- A short dis- 
tanw back fmm the b h  md separated from the white marble by 
a h s b - w n d e d  strip is a large &ma of bluish-white to bluish-gray 
marble with black stripes. The rock is medium grained and even 
textnred. It takes a p o d  polish and is appenttly free from quartz 
Whih and pink varieties of mmb1e am aleio reported to occur in this 
locality. 

A sample of the white marble sent to Washingtan by Mr. Wahm 
is medium-grained calcitic materid with a bright, sparkling surface 
where f d E y  broken The rock p- a high degree of trans- 
lucenm. A thin section of this marble was examined under the 
m i c m p  by Q. R XlougMh. The rn-rial is cornpod of large 





irregnlar grains =paratad by a network of h e  p i n s  !bh k c -  
ture is due to granulation along the boundaries of the c v t a l s  and 
has been hmed flamr ?> stmctum ( SBB p. 79=) The diameter of 
tha intimtitial p i n s  is 0.02 to 0.10 millimeter with an average of 
about 0.04 millimeter. The coslrsrer grains am 0.02 to 2.6 millimetws 
across and average about 0.06 millimetar. The amrage @n di- 
smetm of the marble,.according to Mr. Chapin, is 0.25 millimeter. 
The ody impurities noted by Mr, Loughlin were a clusbr of py- 
rite. ( C )  p i n s  about 0.14 niUimeter across and one very minute 
c q d d  of quarts (P). 

A sample of the pink marble consists of medium to c o w  grained 
a r g ~ l l i n e  calcite, of a salmon-pink s h h  The rock takes a good 
palish, and the polished surfam brings out slight variations in the 
pink color and also wv-1 streaks of mloda  calcite. 

An area of marble at  Howkan is shown on Mr. Watem's field map, 
but no notes concerning it are available. 

Certain marble deposits on the east side of Prince of Wales Island 
in the vicinity of Dolomi were described by the Wrighhi and as no 
new work waa reported ta have baen done on the claims, they were not 
viaitad by the wrihr. The notes originally published are given below. 

The properties of the Amerlcan Coral Marble (30. are located at  two Iocall- 
tlm-at the bead of North Arm [47], where 12 claims have been Imtd along 
the north shore of the Inlet, and at the north entrance to Jnhom Inlet 1481, 
whem the company bas several c h i w  extending from Dolomi a t w a r d  to Clar- 
ence Stratt The prindpal developmentn have bew made at the North Arm 
property, and at this point a p t  &ce named Baldwin has been eatablirhPd. 
Active work at thls locality ty in lw, and the marble deposits were proa- 
p ~ c t e d  during that year. In 1905 a wharf was built, machinery Installed, and 
bulklingx erected preparatory to pnarrylng the marble. During 1908, however, 
pmctically no work was done. and all of the machinerg was removed In IDW, 
At the Dolomi pmpmty a small quarry was started on the hlllslde, at a palnt 
a quarter oI a mile n0FthWt of Dolomi pod omce and a few llundred feet fmm 
tlaewater on the Chmce StmIt side, and bulldinm were erected. No opera- 
f fwa wem in p r o g ~ ~  at these localltfes durlng 190%' [and none has been 
m r t e d  ap to lsI6l. 

The d-hs at North A m  aa% a2 Dolomi mnalat of marble beds Intemtraff- 
Aed with chloritlc rrnd deareons whlgtq sltrfklng n o r t h m t  with rrteep dips, 
m a l l v  mtttwwL The wtrronndlng area la mantled hy a den= growth of 
vegetation, and the IImtls of the deposlta have not been definitely determined, 
thotlgh where the marble Is I t  i s  lanch iractnml, variable in color and 
cornpadtion, and inte- by a few narrow dfkm of d t a b e  The -re 
planes were probably formed prloclpaltp dnllng the  pertod of tl lting and foldlng 
of the beds and existwl before ernslon ~xposed the p~esent surface outcrops. 

Wright, F. lC and C. W., ap. clt, pp. 196197. 
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Slnce that tlme weathednr has accentuated and to some extent increased the 
number of fractuw planes, and it seems probable, however, that in depth these 
planes, although potentlal)~ present as lines of w e u k n m  wlll become less 
numerous and wII1I not Interfere gmtly In qu-ng. 

Although mme parts of the deposlts consfst of pnr~white finegrained mame 
of excellent quallty. other pnrta are poorly colonxl, mme gmlned, and of little 
comrnerclal valne, and I t  wtll probably be dMcnlt to obtain Iasge quantftlerr of 
uniform grade. The better made Is repctrtcd to glve the following annlysla: 
Calcimm cnMnate, 94 per cent; alnmlna. 3.9 per cent; sll~ca,'~.~ per wnt ; mag- 
nesia, Q.7 per cent  Pyrlte Is also present in mall amounts, nccurring in tEilo 
aeams and finely dia~iernlnated In some of the marble. 

dlO&HblA BAY. 

Lo~aii076.-h area of particular inkrest on accorrnt of the larp 
variety of marble which it affords lies in the southeadern part of 
Prince of Wales Island, in the p~ninsula htween Dickrnan Bay (so 
named on Coast and Geodetic Survey chmt 8100) and the unnamed 
n a m w  inlet to the north, here designated Shaanmck Met (No. 49). 
Dickman Bay is an extension of ?Vest A m  af Moira Sound, and 
the nrea lies 11 b 12 miles southwest of Dolomi, According ta a 
booklet published in 1913 by the owners, the Alaska Shammck Mar- 
ble Co., of Portland, O w ,  two p u p  af daims have been located- . 
group 1, co&ing of eight claims (United States Mheml Survmy 
No. $461, and p u p  2, consisting of four claims (Unihd Shtea 
Mineral Survey No. ST), together agpgating 228 acres. 

RataCioras and cSla&~ of the naarAlr.-The marble occurs in beds 
of varying thickness which strike N. a06-400 W. and dip steeply 
mnthwast. It is interstratiw with graywacka and schistbse beds 
m d  intersected by dikes of diabwa and ba~altjc m k .  A ma11 
area of dark-gray granitic mck is exposed at  the southeast point of 
the peninsula and appears to be in contact with the marble mass. 
The marble is more or Jess schistme in places, especially near the 
contacts of' mhistosa beds, and it is banded locally near the con- 
tacts of d i b  by the interlamination of marble and dike m& in 
layers ranging from less than 1 inch to several inches in thickness. 
Ledges of marble 20 to 75 feet bide alternate wit11 areas of gray- 
wacke 50 to 1,000 feet acros and have been hmd in the direction 
of the strike for ,r mile or more. The surface exposures show more 
or less jointing and fracturing of the be&. 

The surf ace of the peninsula north of Dickman Bay is rough and 
wooded. The bmks generally riw abruptly from deep water, and 
the highest marble ledges reach an altitude of 350 to 500 feet above 
sea lerel at a few h m d d  feet from the share. 
Most of the marble an the Alaska-Sh~mrock claims is of h e  

grain, although in a few places some very cmrsely e~ystalline matarial 
was noted. Nmsmus samples sent from the pmspeds to Portland, 





C Oreg., have been polished and have revealed a large varieQ of 
2 ;  colorn in a great many combinations. As a rule the mkEs take n 
"2- . p o d  polish. The veins which produce the hutiful eff& in the 

strongly veined OF schistme marble do not take HJ uniform a polish 
as the calcite portions of the stme. The inequalities in the polish are 
due to the presence in the veins of minerals of vaqing degrees of 
hardness, such ns quartz, mica, and chloritic mahrisls, and aza not 
noticeable d m  the light falls on the surface at an mgk 

Certain of the varietia of marble obtained here are white with 
golden-yellow veining, grays of various shades, gray veined and 
mottled with white, pink, *md pllow ; pale p n ,  g r ~ s - p e n ,  p e n  
with black and white, green with pink and whits, black and white, 
plain black, and of other color combinations. (Sea Pls. XX b 
XXII,) In thin &ions the green color appears to be due ta 
chchloritic material and possib3y.t.o some epidote. Among the hado 
names adopted by khe company to designate some of the more strilr- 
ing varietim of t h e  marble are "whit4 and gold," "Confederate 
gray," G4 mossagate green," '' raven-black? and 'd jewel marble." 
The 1 s t  is a reined or mottled stone generally showing strong con- 
trasts between dark green, white, and pink md having a few pink 
calcite crystals either isolated or in bunch=. The color of these 
calcite crystals, which suggests that of garnet, is due ta the presence 
of dimminated fine grains of hematite. 

Thin sections of five samples of marble from the Maskn-Shammck 
claims were examined rnicmscopically by T. S. Dalo and G. F. 
Loughlin. 

A section of the grayish-white marble showed an unevon texturo 
with streaks still firmer than the very fine grained groundmass. These 
stre& contained also spame quartz and muscovite. Micrometer 
measurements of the general grourrhnss gave a p i n  diameter 
ranging from 0.025 to 0.5 millimeter, mostly between 0.05 and 0.25 
millimeter, with an estimated avemge of 0.1 millimeter. 

A M i o n  of the banded white and blue marble is compased of 
light bands of regular texture albrnating with bands of finer grains 
with much graphito, rr few large calcite pi ins ,  and a little mum- 
vita The p i n  diameter of the white bands ranges between 0.05 
mil 0.5 millimeter, mostly 0.125 to 0245 millheter, with an esti- 
matad average of 0.125 millimeter. 

A s h o n  of the banded p n  and white marble showed a ground- 
mtm of white bands containing many grains of plagiwlase (?) and 
some of quartz measuring as much as 0.25 millimeter, with irregular 
bands of fine-grained epidote, chloritic material, calcite, and a little 
quartz. The groundmass 11ns p i n  diameters of 0.025 to 0.82 miUi- 
meter, mostly 0.075 to 0.2 millimeter, with an estimated average of 
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0.075 millimeter. calcib p i n s  in the p n  bands ham a p i n  
dinmetar of about 0.06, 

A section of pss-gma marble consists of calcih plates, mostly 
u n t w i m d ,  quertz grains, with m l p  one of plagiocbe, finely &- 
seminatd minub scales of chlorite, a few of biotite, and pIates and 
quartz grains and ,some pyrita The calcite plates measured by 
micrometer ~ange between 0.02 and 0.094 millimeter, but mostly Be- 
tween 0.03 .and 0.056 millimeter. 

The section of the " jewel " marble was not m d  for grain 
diameter. The gmundmass is mainly calcite, but chloritic material 

a and quartz occur, especially in the p n  areas. The red or " jewel 
amas consist of calcite colored by hematite grains. These red areas 
are crossed by colorless veinlike streaks which may ba aaragonits or 
possibly strained calcite. 

Two samples analyzod by R. R. Bailey show high percentages of 
h l u b l e  muterial and a moderate percentage of magnagia 

Anafu8na @f naarbEe trotla Dickman Bay. 

Pmtrpeuts.-Three or four opening8 h h v ~  been made on marble 
beds that m p  out on the shorn of Sh~rnmk Inlet. At the prospect 
nearest the mtheast point of the peninsula work was in pro- 
in Oeober, 1912. A small clearing had hen mde,  mveml houses 
and s machine shop bad been built, and blocks were being detaGhed 
from IS ledge of marble banded with dark-gray and white veins. - The 
marble is brittle and somewhat whistme and splits readily along the 
laminations. On weathered surf- the harder portions of the rock 
strsnd in relief above the mom calcrrreous portions. A hand derrick 
was used here iu clearing away ~tumps and raising blwb of marble. 

Northenstward along the shore of the inlet other openings disclose 
alhmtions of light-colored and Mue marble. h e  opening is in beds 
of very fine grained cream-colored marble slightly veined with 
yellow. At this place the beds are exposed for abwt 100 feet hori- 
zontally and 30 to 40 feet vertically. The strike is N. TP W., md 
the beds stand nearly vertierrl, The surface of the beds is rough 
and fractured, with deep crevices produd  by solution, and the 
mass is cut by a basaltic dike that has been faulted and twisted since 
its intrusion into the marble. Where b d l y  hctured the b d s  wiU 
have to be quarried deeply in order to  asoertain the possibility of 
obtaining blocks of adequate a h .  





Two of the mo& interesting prospects are on a ridge extending 
northwest from the camp, in the direction of the strike of the rocks. 
The marble ledge that has h e n  opened is 70 to 78 feet wide betwsen 
two dikes that haye weathered more slowly t h ~ n  the calcareous ma= 
and that form walls on either side af it. At the npper opening, 
about WO feat from the show and 350 to 400 feet a h v e  tidewatsr, 
the marble is principally p e n .  The beds are expcwed k r  about 
150 feet along the strike. The p a n  color appears ta become paIer 
tawsrd the northwest, although smaU patches of stone among the 
paler areas are of fully as deep B green color as any others in t h ~  
depmit. The deeper shades of green seem also to o m r  nearest the 
top or surface edges of the beds. Prospecting with a care drill is 
rscommended if more definite knowledge is desired mgarding the 
continuation of peen shdes in depth. The rock here is not so 
badly frwtumd at the surface as along the shore, and it is possible 
to get out some very good sized blocks without quarrying deeply. A 
I-ton block, which was moved on skids down the trail to the beach, 
has already been shipped to Portland, Oreg. Another opening on 
this same ledge was n o w  about 600 feet from the beach and about 
200 feet above water. The h d s  here are banded with dark blue or 
gray and whita near the southwest wall, but the blue bands change 
to dark green near the middle of the ledge. A sinall mass of garnet- 
colored calcite was noted in the mck: at this place. 

At these proqach it has h e n  necessary to clear away a vigornus 
growth of timber and to strip off  a cover ranging from a few inches 
of mas on the exposed plscss to soil 6 or 7 feet thick in the creoices 
and hollows in the rock 

Other prospects of the Alaska-Shammck Marble Co. are situated 
on this peninsula on the north shore of Dickman Bay and extend up 
a small bight about three-qnarkers of a mile from the extremity of the 
peninsula. T h e  dip and strike and ihe p i t i o n  of the beds exposed 

, hem indicate h t  they are probably continllatiws of the ledges RCM 

Shamrock Inlet. Diabase d i k e  have intruded t h e  M s  in this 
lodity? and the wrface exposures of the stone show much jointing 
and fracturing. The marble m u m  in various shades of white, 
bluish gray, and p e n .  In polished samples some of the peen mar- 
ble cornpaw favorably with the " verde antipl~e" typa produced in 
the Wnited States. The beds crop out in bold cliffs on both sides of 
the mdl cove, and they also form its floor and extend inland beyond 
the head of the cave. This area was the first one to be prospected 
by the A l a s k a - S b d  Marble Co. The prospecting has been dona 
mainly by hand drilling and loosening blocks with black: powder. 
Gnsiderttble material has been shipped to Portland for exhibition. 
Another w b l e  resource of this company is the g r q  granite that 
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crops out on the shora of Dickman Bay between the two marble 
localities. 

A letter from the company dded September 9,1914, indicak that 
prospecting hid been continued with encouraging resuh consisting 
of ndditional discoveries of large quantities of attractive marble, 
including tha "jewel" sbne, pink and grtiy, "Irish green," white 
and gold, verde antique, dark stone with a p i n  resembling that of 
fir when cut in the dimtion of the &ah, and stone having inter- 
mingled green, black, p y ,  white, and pink cdors. Eight blocks 
having an a v ~ ~  weight of 7 tons each and two blocks of 12 tons 
each are reported to have been shipped from this IocaIity t.a ,Portland, 
Oreg* 

Snmo decorative work in Portland is mported t o  have been dona 
with this marble, such as the entmca to the Charlotta Court at 
Seventeenth and Everett streets, in which was used a reddish-brown 
and ~hite~banded combination with a bwkgmzllld of Colorado Yule 
marble, and tha erttntnce to  the Majestic Theater at  Park and Wash- 
ington streets (= 5'1. XXVI), which was paneled with black and 
white brecciated marble having a gamet-colercd stain in some of the 
blnck arew. 

The report4 disco~ery of a large quantity of vede antique msrble 
m m s  to be ~spciialljr important,. a3 the? is a considemble demand 
for marble of this type for trimmings in interior decorative work, 
and it is beginning to be used for exterior work, such as borders for 
doorways or show W ~ ~ O W B .  

Much of the marble available in t h i ~  lacality is of great beauty 
when finished, but the geologic structure of the be& suggests that 
them will probably ba considemblo w&e in quarrying and in finish- 
ing. Much more prospecting and development work must ba done 
in order to ascertain whether or not the properties can be exploited 
on a commercial basis. All the properties are situated most f~vor-  
ably for shipping quarry products. Deep water extends practically 
to the &ore line, except in the small cave, and both Dickmaan Bay 
and Shamrock Met afford Momy and sheltered harbom 

i 

l a A n a 4 B D  E4m OF wRAWmw& rnLAND. 

A long, narrow beZt of crystalline limestone, containing true marble 
in many p l a q  extends in a northwesterly direction on the main- 
lsnd for a diskmce of a b u t  17 miles, beginning at  Blake Channel 
and Eying nearly parallel to E&m Pasmge.' Blake Channel itself 
follows the strike of this belt and may r~premnt a drowned valley 
developed along these comparatively gab~~lole rocb.  At the south 

- 
XU. a. C h t  Hnrrre~r Btlll. 817, pl. 8, lQO& 
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end of Blake Chapnel certain small areas of marble, including Ram 
Island and areas on the north and south sides of Bradfield Canal, 
are also practically in strike with this belt. The inetamorphisrn of 
this limestone ta marble has probably bcen caused by the intrusion of 
wider belts of granite t o  the east on the mainland and tm the west 
on WrangeU Island. ~etamorbhic minerals such as talc are present 
in the marble deposit near the east end of Lake Virginia, described 
below. 
L& Viq6mia-The upper end of Lake Virginia (formerly known 

as Mill Lake), distant ahztt  4 miles from Eastern Passam and about 
12 miles from Wmngell, cuts thmugll this belt of marble (No. 50).  
'Che m k  ranges from ,myish-white and coarse-grained marble at 
the east side of the exposare tb fino-grained bluish-gray and veined 
~nwble  at the west.. Tho f i n e p i n e d  grayish md banded material 
predominates. Near the enst side, ncar the contact with p n i t i c  
intrusive rock, contact rninernls of fibrous radial character are de- 
veloped in the cmrse-pined marble. 

Three thin sections of mnrblc from this locality were examined by 
T. N. Dale and G. F. h u g l ~ l i n ,  

A axtion of the pgisli-white marble showed s ~ e r y  uneven tex- 
ture, being composed mainly of portions having two grades of h e -  
ness, Micrometer measurements of the ph diameter of the h e r  
part showed a range from 0,074 to 0.555 millimeter, with an estimated 
average of 0.154 rnillimcter. The coarser part showed a grain diame- 
ter from 0.185 to 2 millimehrs, mostly 0.87 to 1.1 millimehrs, with 
an estirnatml averago of 0.434 millimeter. A few p i n s  of quartz 
am present. 

A section of the p y  marble showed an even texture and a grain 
diameter ranging from 0.05 to  0.62 mirlimeter, mostly &ween 0.125 
and 0.375 millimeter3 with an estimated average of 0.145 mi.Uimeter. 
According to toha Rosiwal measurement the average grain diameter is 
0.0054 inrh, or 0.137 millimeter. 

A section of the coarse-pained, marly white marble containing 
a, fibrous mineral in large radial aggregates consists largely of tdc 
h d s  or fibers in extrernoly thia parallel and divergent aggregates 
0.01 to 0.1 millimeter thick, htween broader bands of calcite. Con- 
siderable carbon~te is interleaved with the talc films. Here and 
them large plates of dolomite cross the foiIiation. Many minute crys- 
ta l s  of pyrite rusting to limonite a m  present. It is sugptad by Mr. 
Loqghljn that the talc may have been derived though the corn- 
pleh replncernent of tremolite or diopside, or that i t  may be a pri- 
marg metamorphic- mineral f o m d  under less heat and pressure than 
y u i d  to form tremolite and diopside. h a 1  conditions favor the 
possibility that t h  talc is a primary metamorphic mineral. 







tance into the mountains toward the north-northwed. On the west 
the bordering rock is  schist, and on the east the marble is  in am- 
tact  with an intr~rsir-e maqs of quarts-bewing brrsalt. A mass of 
fine-grained grny granite forms s clid on B1t&e (3llaanel about 3 
miles we-st-northwest of this locnlity. Fire claims of 20 acres ench 

F ~ e n u  4.-MP~ uhowiog m w b b  dtpasltn t x a m t d  on mnlnlnnd eaat of W-I Fmlnnd 
and on Ham blahd. Fmm C a t  m d  Gmdetlc Burreg chart 8200. 

have been staked on this marble bp F m k  Sp~Eding, of Wmngdl, 
who has openad several prospects 

Ham Island (se 6g. 4) lies in Blake Channel at its junction with 
Bradfield Canal about 25 miles southeast of Wrangell (Yo. 521, 
It is a h a t  14 miles long and Is  composed largely of crl*stalline l ime 
s h e  inhmtmtified with beds of calcrtreous schist. These beds dip 
steeply northeast and strike about S. 35" W., falling in line with tha 

'Blake frlsnd by decision of the United w p h l c  Eloard: Ham 1 6 h d  on tbs 
4'hart ElamcT dlut nad m 1-1 ti* 
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long lens or bebelt of crystalline limestone t h ~ t  crops out on the main- 
land about 10 miles northwest of TTam Island. 

The rnnrhle beds h ~ r e  k . n  extensively tested on Ram Island, and 
d e p i t s  Ilavn been prospected also on the ndjncent rnsinlnnd east 

mom 8.-Bketch map mhodng clalmr of  Vermont Marble Co. on Barn Imland. 

and southeast of the idand, with the m u l t  thnt  claim^ have been 
located in all these places. XI1 the northen part of Ham Island the 
greater part of the marble available is  coarse grained, and rnnpas 
iu color from light gxayjsh blue ta dnrk gray ; but some of it is 
nearly white. A little fine-grained marble, mostly white. occurs in 
the southeastern part of the island. The strata have h n  cmmpld 
and folded and are slightly ~chistose in placos, but the &me gen- 
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erally seems sound, and the m k  is not so badly checked and 
fractured as in certain other marble areas in southeastern Alaska. 
Several aystems of joint planes inte- the k d s ,  but the joints 
are spaced widely enough not ta interfere greatly with quarrying* 
The marble m u m  in beds of varying thickness, pnerally 2 to 4 
feet or more, that strike northward and dip at  an angle of 50" or 
more toward the east. In the eastern P R P ~  of the island, math of the 
middle, some beda of fine-grained white marble, 20 feet thick, al- 
ternating with coarser crystalline marblo, have been revealed by the 
core drill. In some placw the presenco of many veins md nodules of 
qnartz and chert in the whits marble has beon shown by drilling 
perpendicular ta tothe bedding, and it is feared that they may present 
a serious obstacle to the utilization of these beds. The quartz veins 
are g'enemlly from a fraction of an inch t o  a few inches in thick- 
ness, though at least one win a foot thick has been noted. 

Two p u p s  of cldms on Ham Island, owned originally by Wood- 
bridge & h m e v  and by Mr. Miller, have been purchased by the 
Vern~ont Marble Co. (see fig. 5 )  and are being thamughly proti 
pected by that company, but up to I914 the results had not wnrranted 
opening a commercial quarry. Many large blocks of marble were 
quarried by the former awnera, and from these blocks tombstones 
and mall blocks hare been cut and polished by hand far local use. 

Thin sections of two samples of marble from Ham Island were ex- 
amined by T. N. DnPe. One section of medium-grained grayish-blue 
marble showed an irregular texture, with p i n s  mostly elongate 
and much twinned. Qrnphite is premnt. Measnrementa by the 
micrometer showed a grain diameter ranging from 0.28 to 2.52 milli- 
meters, mostly between 0.84 and 1.68 millimeters. The Rosiwal m a s -  
t~rement showed an average diameter of 0.0127 inch, or 0.3235 milli- 
meter. The other -ion was taken from very caamly crystalline 
grsysh-white stone and showed a p i n  diameter ranging from 1.39 
to 8.64 millimetars. The other coarse varieties fa11 between these two 
grades. 

BUINLBND NEAR HA3I XSL4WD. 

On the mainland in the vicinity of Ham Island the Vermont Mar- 
ble Go. holds two claims of 160 ttcres each about l mile east of Ham 
Island on the north side of Bradfield CanaI (No. 53), and two claims 
14 miles southeast of Ram Island on the south side of Bradfield CmnZ 
(No. 54). Neither of these properties had been developed at the 
time tbe writer was at Ham Island. 

WXIt tABIGEDO ISLAND. 

Prpqecting for marble on IbvilZagig~do Island has been carried 
on at intervals for about 15 years, Little of importance has been 
done, however, since. the survey of the Ketchikan district by the. 



Wrights,i who noted the important feat- of the msfble deposits 
on this island a0 follows: 
k well-deflnd limestone belt t r a m  the adern prtlon of Wllanlaedo 

Igland in a northwesterly dlnxtlon and is eqmW in Thmne Arm, Carroll 
Inlet, and George Inlet. Its widest development Is on the north dde of Wrgt?  
Inlet, near the head [No. 551, where marble claims Bnown as the Bawden moop 
were located in 1904. The d w l t  Is included In the crystalline schlet near the 
contact with the iealtered slates to the sontbweRt The marble herls ran* 
from 10 to 20 feet In wldth 8nd are m?paratd by strata at  cnlcareoun schlat. 
Their m k e  is northwest and their dip northeast. The marble Is  exposed in T 

Fronum B.-Iketcb map or Dl-- L Bet1 marble cl&a an RetriIIapIgedo Irlend Pear 
Carroil Inlet. 

clfm near tidewater and la of gtxd qualiw. being. relatlveIy free from trmctur~ 
nnd joint cmrks, h e l y  crystalline, and from white to gray In color. No lnrge 
developrnsnb have been started on this p r o m .  

In Carroll Inlet, to the hwnthea* claims have at80 hen lmted on the aame 
belt, but at th i~  l d i @  the dqml  t Is not so egtenare as in Oeorw Inlet. 

In  addition td them claims two p u p  were noted by the writer in 
October, 1912, on the aast side of George Inlet. One (No. 56) liea 
7 miles north of the. point where Charge Inlet md Carroll Inlet mu- 
l a m ,  and the other (No. 57) abut  G$ miles north of that point, 
Only the shore exposures were vi~ible at these places, and no pros- 
pects could be found. The rock exposed consists of grayish-white ta 
gray b e  to medium grained schistose marble, interstratified with 
and intersectad by dikes of mica dacite. Nearly a8 much dike rock as 
- . ~Wrlght,  F. E. and C. W., op d S  pp. 1B7-188, pL 2. 



msrble is exposed on the beach rtt the sonthem localiQ. ATE the 
t h c h  mpmures of marble are very soft and snceh~roidnl, almost too 

soft ta yield a hand specimen. .The beds dip about 30" a little north 
of w&. So far as these exposures indicate, little if my commercially 
vahable marble is present at either place. 
In the summsr of 1915 Theodore Chapin e&d artain marble 

'deposits along CIarroll Inlet, and his no& given below are dwriptive 
of the mmt rdatrbls deposit: 

- 4  - A d-t of white marble is M a g  develoged near (ktrroll Inlet by 0. EL 
IHckInson and B- Belt. The dalma are on Mnrble Crepk, a ~trenrn entering a 
mve on Carroll Inlet X m  the east about 10 ml ltw from Ita Bead (No. 68). (See 
@:. B) From this cove a tmIl leads to the clnims, a ddlstanw of about a mile 
and a hali. The mck la eqw& by surface cuts at several places and along 
Marble Creek for half a mlk. tho width tovered hy the claim locations. In thia 
distance the rock ahowe little variation. 12 consists of white cmtalline marble 
of wm texture and of very h e  w i n .  No ttnalysk m a  made of the rock, bnt 
to judm from ita sllght ePPemmnce wlth aeld it is  probably dotobite. 

Timber sultahle for cnblos and other construction grows on the claima, and 
water pnwer sl~fflclent for quarrgltig could be obtain& Prom Marble Creeg. 
The fall of 300 reet between the claims and the bench In a distance of a mlle 
and a half offers no mrioua BIfficulty Jn tram constradon. 

me ralne of n marble deposit in southeastern Aldm can not be 
judged by m a l l  surface smples alane, although tests of such sam- 
ples may be .of considembla significance. The chmaeter sf the de- 
@t as a whole mnst b considered, or at lust of so much of it as 
wil l  be qnired-for a quarry, 9s well na extent, color, lack of wb- 
jectionsble impmities such as assilia, pyrih, argillaceous and orgamic 
mattes, soundness, a b m  of fractuw or joint planes and of inter- 
mcting dikes, facility of quarrying and loading on ve&sels, distsanm 
and freight rates ta markets, and competition, 

The feratura that probably will cause the most s~rious hindrance 
to profitable quarrying in southeastern Alruska, is the f t u r i n g  and 
jointing of the bed& Obmetians have shown that this condition 
is very prevalent at the surface in t b  region, and such quarrying 
and drilling as has been done has &own that fractures, or 'L shak%" 
as they are called locally, extend in places ko a depth of. at least 100 
be&. It is of course pwsibIe that at grester depths sounder stone 
will b found, but it is not profitable to be obliged ta reject a large 
percentage of waste simply because the quantity of availnble blocks 
of the requisite size is limited by t he  structum of the deposit. The 

14mm0--7 
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heav rainfall and tha influence of the dense vegetation in this region 
have softened the surfaca marble, in places, ta snrpfisipg depths 
compared with t h m  noted in well-known marble regions in the 
united States. 

The pmctid judgment of a competent marble quarrgman i~ wc- 
wsary to decide many of the questions rel~ting to the availabiliw of 
the stone. C m  t r e n c h ,  a common form of prospecting to deter- 
mine the surf= extent of a marble deposit, must be supplemented in 
mutheastern Alaska by the core drill. A camfal study should be 
m d e  at the surfwe of the directions or strikes of the several sys- 
tems of joints, their minimum, maximum, and average spacing, the 
direction and angle of their dip, and the nature of the fracturing 
that is not related to the syshnatic jointing. A d c i a t  number of 
holes should then be drilled to such depth ~ n d  in such direction that 
a definita idea may be obtained as ta the ch~racter of the beds below 
the surface, qmially in relation to fraduring and joint@ and tha 
hardness of the marble. 

Tests of the cores, including chemicd analyses, measurement of 
size of grain, a b p t i o n ,  pomsity, mprassivs m g t h ,  and polish, 
are all of p t  value, but satisfactory tests for atferigth and pol- 
ish may not lm pmdicable unless the care is 2 inchea or mom in 
diameter, 

P R ~ E ~ *  

Important technical details of modern prospecting of marble de- 
posits have been recently published in a paper by Bowlql in which 
the following suggestions are given in much greater detail. 

V d w  of geolagie map~.-&me msrbls beds mop out in long, nar- 
row bands, which may extend for many miles. These bands repre- 
mnt truncated edges of folded strnta and they may ha curved or 
straight, their form depending on the topography and on the nature 
of the folds Other marble beds have irreguIar outlines owing to 
faulting or to incomplete metamorphism of the original limestone 
mass. Much of the rock surface may be covered with gravel, sand, 
or clay to a considerable depth. The geologist may, by a careful 
stady of outcrops exposed here and there, obtain a knowledge of the 
chief structuml featurn and msy th& determine the position, atti- 
tude, and thicheas of the marble beds with a fair degree of mxuracy, 
even if they are almost entirely hidden by mrfw dCbris. 'If geologic 
maps of marble area3 are c m f d l y  made they am of inestimable 
value to the m&le prospchr. Bp accurately locating hirnslf in 
the field and carefullp studying s p1ogi;ic: map the prospector m y  
determine the p i t i o n  of the marble beds beneath the surface and 

Bowleq Oliver, Tb. tecbmlogJ ot m t e  q u n m g :  Bar. MLwl Bull. 108, pp. -6, 
1816. 



b o w  something of their extent and attitude, although the beds are 
memn. It is important, therefom, that all available geologic maps 
of the -on lm consulted freely. 

D a  wpecting9-Knowledge of the witability of any partie- 
ular site can be gained only by detailed pmsp&ing7 including de- 
taminations of the depth of omrburden and of surface decay of the 
mck and of the extent, quality, irnpuritiea, and soundness of the de- 
posit It b unwise to proceed with development work without rea- 
sonable assumnce that an avdable m of s o d  and attractive 
marble is sufficiently uniform in quality and abundmt in quantity 
for pmfitabIe exploitation, 

Ustsmtinat$un of oawbtcdm-The depth of stripping newttry 
may be determined at small co& by putting down drill holes, Such 
preliminary te& may save much wastsfuI expenditure, for in p1nm 
stripping has been attempted without any previous inomtigation of 
the depth of soil to ba removed, and great lw has resultd from 

, Zhus working blindly. 
In astimating the n e c e s s q  cmt of stripping for a new quamy the 

attitnde af the marble beds must be taken into mount, If the beds 
are flat s greeter area of rock mu& be uncovered than if they me 
steeply inclined or vertical. 

Conditions relating to disposal of stripphgn are of great impor- 
tanw. In cartain p 1 m  it is a matter of some i2ifEmrlty to find a 
suitable plsoa in which to deposit the. mil that must be remo~ed ; in 
other places the soil may IE carried to neighboring vdeya or low- 
ly- areas and usefully employed. 

8wt.fcu:e 8 ~ y Y - - S u r f ~  observations af the marble W s  an3 of 
great d u e ,  especially as regards jointing. The pmcm of weather- 
ing tends to emphasize aU unsoundness and thus facilitates the; study 
of joint mms. Expod surfaces may also permit a d&rmina- 
tion of dip and strike and the thickne~ls of the beda In determining 
the quaIi ty of a marble d e p i t  a study of uncovered knobs or l e d p  
should not, however, be deemed sufficient. On account of mrfucs 
-eathering the top rock map differ materially from the deeper parts 
of the deposit. Moreover, t h ~  number and spming of joints at the . 
surf- may be no indication of the pmmiling conditions at  depth. 
In order to &in a fair idea of the quality md soundness of the 
marble and the supply available, drill mras should be taken at sev- 
eral points. 

D b a d 4 a  ~ ~ ~ ~ , - T X z e  ordinary diamond drill will give 
tbe necessary information regarding color, uniformity, and p e m l  
appearmce of the stone, and also the extent of the fornation. It 
will not, however, give definite infomation concerning the dip and 
the &rike or the unsoundness of the marble. If drill cores come out 
in long, unbroken sections that &ow no indication of cracb, it m y  



-€m m e d  that the m k  is fairly sound. If, on the other hand, the 
cam is in short &ions, the rotation of the drill wilt aa a rule have 
so worn and rounded the broken ends that it will be impomibk tci 
deternine whether the breaks am due ta nntuml planes of weak- 
nsss in the rock or ta the prows of drilling itself. 

A method of pmpect drilling that ha~i been employed iavalve~l the 
nse of the double-core baml drill, coaaisting of an outer and an 
inn= tube, which wlts desiped primarily for drilling bituminous 
coal and operatas in mck n manner as to bring out a core from 
delicate material with a minipurn of breaking or other dam*. 

The uw of such a drill enables the prospector to judge the m- 
soundnw of the marble at pointa beneath the surfw, for by axami- 
nation of the ends of the mtions of cirill core he can generally inter- 
pret the b ~ s l r s  and s& whether they are due ta natural joint planes 
in the e k  or ta~ the pfacass of drilling, If the corn are p~operly 
oriented, the proximity and direction of all natt~ml c m b  in the 
rock nnd in the immediata vicinity of the drill holm may thus be 
nwertained. If tha marble deposit is well exposed, the dip and the 
strike may be detamined fmm examination of the outcrops. If, 
however, it is aornplehly buried, these features may be debmined 
f b m  the drill wres if they are carefully orientad. 

Information should h obtained with a minimum n u m k  of drill 
holas. In this respert prospecting for marble differs materially 
from pmspdbg for metdlifemus ores, as the soundness of th6 ore 
is not important, whererms with the marble everg crack or cavity 
inmses the proportion of waste in the quanied p d u &  A drill 
hole in a quarry may be nearly as objectionable ss a cmck If the 
deposit lies flat or nearly so, s single well-plrtcad core driven entirely 
through the deposit wiII gin information as to the character of the 
marble and show whether it is one homogeneous ma= or is divided by 
stmks of color OF open beds into different layem and whether tho 
layers differ in character, If, however, the depsit  d i p  at  R mod- 
emta angle and is mmpamtivelp thick, the k t  way ta d&dne  
its thickness and the charscter of its beds is to lay out a line of drill. 

. holes at right anglm to the strike. The first drill hole that pcute 
tram the upper beds should begin in the hatnging wall, the bed 
immediately overlying the marble W. The holes s h l d  be of such 
depth and spacing that  the bottom of a hole in the upper beds will 
penatrate the snme layer as the top of the neighboring hole on the 
side toward the footwall. The core nearest the fookdl  should 
m h  and penetrata this wall. By this method a m i e g  of core holes 
of moderate depth will supply sampleg from all the bads, md the 

- relative1 y high cost of drilling deep bles penetrating the entire. de- 
posit will be avoided. 



A mrrrble depdt in which the color, texture, or other qualities w e  
highly satisfdry may nevertheless not w a m n t  commercial de- 

- 

velopment kazzse of joints and cracks, Most joints occur in fmo 
systems, the openings in each system being approxhteTy parallel 
with one another nnd the two systems being more or less nearly a t  
right a n g l ~ ,  In Alaskan deposits generally more than two systems 
am p-nt. The spacing of the cracks vari& widely in different 
deposits and even in different parts of the same deposit. In mmy 

j. 
places cracks persist to almost m y  depth to which quarrying opera- 
tions have beebeen carried. It is important tu determine, if possible, 
which of the cracks that appear ~t the surface nre likely to persist, 
and also thair nature and spttchg in the deeper par& of the deposit.. 
Where the cracks are nearly vertirml a vcl-tical core taken out of 
marble that is unm~md may reveal the presence of only a fow of the 
crncks, There, under such conditions, n rertical hole is not reliable 
asl n means of estimating the unsoundnass to be encountered 

It is practicnlly impossible to take out pod  cores that are repre- 
mntative of the deposit from horizontal drill hales, The core from 
a horizontal hole invariably brenks into short pieces, which grind on 
each other, in spih of the use of the double-core baml. Therefore, 
if the marble bed8 lie flat, or nearly so, unmundness must be pros- 
p%d for. by incIhed core holes; oth~rwiso the cores will not yield 
the information desired. If the marble deposit stands at a high 
angle, one set of core holes driven in nn inclined direction and pene- 
trating from the bunging wall to the f mtmall, or the reverae, can be 
laid out so as to give the information required as to the quality of the 
8tone and also the unsoundness. It is important to take cores new 
the top, n&r the middle, and near the bottom of the deposit, brscausa 
the unsoundness mny vnw in different hds,  m well as in different 
parta of the m e  bed. 
In order to get the filllest infomation from an inclimd core hole 

tho core parts should be rnatcbed up from one end to the othar and 
placed ss fast as obtained an an inclined rack that will hold the core 
in a position parallel with the hob from which it mas talcen. While 
the core is in this position the compass bearing of the craclrs and also 
the sngle that they make with the core a n  easily be determined. 
F m  this information a plan may I x  made from which the probable 
percentage of marble unaffected by unsoundness may ba computed 
with masona ble nccuracy. 

A a a rule, drill cores are not preserved with mfficient a r e  by quar- 
rgn~en. They are often carelessly s t u d ,  lost, or given a w q  as snm- . 
pIe& It is important that e w r y  part of every drill core be c a m f t ~ ~ y  
merkd and storad for future referent& It must not 'be assumed that 
the valne of drill cores disappears after their first investigation. 
They are invaluable records, which should be available at all times. 



All driU mres &odd be polished on one side, in order b facilitate 
determination of color, uniformity, and degree of polish that may be 
obtained. It is well to supplement the evidence of the corns by #trip- 
ping the mar& along each line of hob, and abo to dig a trench or 

. two ~t right angles to each line of core holes, so as to  expose the 
marble to wme &nlt along the strika 

THE PROBLEM OF WA8TE. 

h the problem of w& is one of the ma& important to be con- 
sidered in connection with the marble industry in southeastern 
Alnska, it seems fitting to refer here to certain pTincip1es discnased in 
the recent pnblication by Bawles: who has made a dndy of marble 
quarrying with special reference ta saf&y, &dency of operation, 
and prevention of waste. 

The pFoblem of wagte is twofoltl In tb first place it baa ta do 
with improved equipment and modern methods of excavation which 
temd to keep the proportion of waste at a minimum ; and in the s w  
ond place it desls with the various urn  to which waste material 
may be applied. In other words, it is a problem, first, of wash 
elirninstim d, .second, of the utilization of whatever waste is un- 
avoidable. 

Waste elimination is much more desirable than w e  ut i l i zat i~~ .  
Methds that m l t  in excessive wash should not be countanancad 
merely because an outlat has been found for wash mahrial in the form 
of by-products. b a rule the m h  return from quarry by-products 
is only a, fraction of the, production cost of the waste material from 
which they a m  sapplied. As an illustration, it may h aasumd that 
a modern cost of marble excavation (in 1915) is 26 cants a cubic 
fmt, or $7 a tan. A fair price for rigrap ie 60 cents a ton, one-eixth 
of the mst of excavation. The quarryman seeks a market far rip- 
rap, not because the production.of riprap is profitable, but for the 
reason that he prefers to obtain one-sixth of the cost  of his waste 
material rather than to receive nothing at all. By eliminating a 
ton of waste he saves $3, whereas by marketing it he mves only 50 
cents. 

WA- EtIHfINBmOH. 

The  lo^ of s part of the good 'done is unavoidable. Channeling, 
drilling, scabbing, sawing, and coping a m  all necessq operations 
which uae up an appreciable share of the stme. In addition to Iowa 
due to  the promma of m~nufacture, mom or less stone must be threw? 
away on account of imperfections. It is, however, the throwing away 
of rn-s containing many cubic feet of pad m e ,  or the handling 
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of sn excessive mount of inferior material, which canstihrks the 
&owand, for the most part, avoidable losses. 

The natural imperfections in marble that mnstituta the sonm of 
the, m h r  loses am unsoundnm, strain G d s ,  impurities, and lack 
afimiformity either in color or texture. 
. Systematic prospecting is a, first ~ t e p  towwd ws te  elimination. 
Before operations are stnftgd the outcrop or stripped surface should 
be mapped carefully to show the direction of strike and dip and the 

- dimtions of the chief joint systems, Naturally the quarry walls 
should pa~dlel  those rock stmcturm that are mmt pronounced. If 
the be& are tilted and if inferior beds a l b a h  with those of gmd 
quality, it may seem advisable to make the quarry walls parallel the 
strike and dip. If the rock is of miform quality but interntad by 
prominent joint systems, the; quarry walls should km parallel and ab 
right angles to the chief joinZs, or possibly the wntiguous walls 
fihould parallel the two chief s y s t e m  of joints if these should meet at; 
oblique ~ngles, Careful mathematical calcuI~tiom mag be necaasary 
bofore it can be dshrmiaed definitely which plan will give the mini- 
mum of waste. I f  a mistake has been made in the original plan of 
quarrying, it is possible to change the plan and quarry parallel with 
the chief rockstructures. By such a change, however, corners am left 
nnd the original floor space greatly reduced. 

The depth of inferior rock due to  surface alteration is an important 
consideration. Although the actual ralue of the untouched nabrial 
may be negligible, the cast of handling great quantities of wasta mate- 
rial adds greatly to tho expenm of quarrying., The mmoval of such 
material may, under certain conditions, be rtvoideci by clriaing tunnels. 
If the,tunnel is driven in gvod marble a largo qurtntity of good 

material is thus destmyed. If practicabla, the opening should be 
driven in an inferior bed. The blasting required in tunnel work 
demands cam to avoid shattering the good mnrble, 

A condition of strnin within the marble rnaas ha% in oert~in 
p h  caused so great rp  proportion of waste that the worlrinp 
have been abandoned. The m k  is under a mvere comprwsivs 
a m  urmally in one dimion only. Quarrying relieves the   tress 
at &in pints, and the consequent expansion may fractur- 
ing. Furthermore, the expansion of one msss that is still in rigid 
connection with the main mass still under compression may cause 
irregular or oblique fractures to form between the two masses. 
In order to avoid the mask due to this cause relief should be af- 
forded by uniform expnnsion of as larp  a mirss as possible at one 
time. To this end 8, line of closely speed dwp holes should be 
drilled along each side of the qrtarry patallel with the direction 
of campmion, with a similar line of holes mms the qua- at 



right angles to the 6& line. The m k  will expibnd md dose the 
holes in the latter line, and the strain will themby gain telief. For 
a complete discurnion of the problem of &rain brealts the mder 
is referred to pages IS145 of B U ~ I I  of mnes Bulletin m. 

Illnmundnws is the most prolific wum of waste, ma the ma 
that is m i v i n g  1- attention in the msjoritg of American marble 
quarries. Too p a t  emphasis, therefoe, can not be p T d  on thh 
phase of Ithe waste problem. Channeling regiardlem of unm1~1dxl.m 
pmbably accanntg for the I= of a greater quantity of good marble 
than any other single cause. Waste m l t s  wherever joints p w  
through blocks, and the w& becorn e x w i v e  when they p w  
obliquely. A reduction tu a minimzlm of this form of waste in- 
volves first a modification of channeling md drilling directions in 
order that they may mnform with the dhctiom of tbe chief joint 
systems, and second a variation in the.spacing of cuts to make them 
mineid6 with joints and thus eliminah the joints from the hloch 
In addition to the scums of waste discumd above, Bodes taka 

up in turn waste due to lack of uniformity, to irregwlrtr blocks, b 
impurities, to bad color, and to  strain breaks in quarrying, and makes 
practical suggestions for ovemming Q a l q p  efftsnt the influence 
of these disadvantages. He points out, for instance, that in quarry- 
ing marble varying in color or texture an endeavor should be made 
so to quarry as to pMduca material thgt can be closely classified, 
by drilling, channeling, and cross breaking, REI nearly as possible 
along boundarks between different p c I w  of material. In treat- 
ing of wash due to irregular blocks he has sketched the various 
forms of irmgulm blocks as quarried, outlined the cirrmrhstan& 
under which they are pmdnced, and showed the n d t y  for taking 
into consideration the prevailing rock structure in h~ing out the 
quarry and in cutting out the blocks of marble. If the marble is 
sound right-angled blocks are doubtleas the most economical, but in 
quarrying u&und or nonuniform material conformity with strac- 
ture may demmd that the blwk be acute-angled, and obviously this 
is the m d  economical form to pmduca under such cimmstmcas. 
Bowles also points out that the nature of the product has an im- 
portant bearing on the matter of waste, and tha t  if the blocks am 
mtirely cut iato thin stock them sho~rld b relatively little wash 
from inclined blmks. He has summarid certain nilea governing 
the shape of blocks as .follows : 
L mrt rrhoald be made-to produce right-angle8 b l ~ l r s ,  utllesa there lfl a . 

valid reason for dolng otherwise. 
2. QnarryIng on n lwel floor and mlittlne dlagbnally to form mo~&.kic 

blocks may be ju&&d where much thin #toCk IS produced. If much rmblc 
dock is adred, the quarryman #hoPld mslder cerduUy the! adviaabEHty of 
channellog on an IncLiaed floor in order to grcdnce right-angled bloch. 



B A W o n  of channeling tbnt reilnlts in Inclined bedPi -rated by g m  
M d i n g  -ma pltchlng into the mrnm of a qnarrg shonld by all means be 
evolded. The same Is true of inclined beds thet are not rregamted by open 
~enmpl but haw? n decided rift or color dlatrlbatton parallel wlth the bedding. 

4. Aa regam rlnsonnd or nonontlorm matedaI, dtbough an ePPort should he 
to svold oblique. angw, conformity of mtw wkth structure is, as a role, 

nmre mnoulcal than r Igbt-angIed cuts. 

With w r d  to the avoidance of waste due t~ impurities, such as 
silica, dolomite, pyrite, and mica, the chief advice given by Bowl- 

+ is to avoid so far as pomible the quarrying of marble beds containing 
these minerals, wpecially if the material is t o  be used for exterior 
work 

W m  UTILIZA'PfON. 

Although the proportion of waste may be kept at a minimum by 
the adoption of economical quarry methods and eficient machinery, 
them is always more or l ~ s s  unavoidable waste. The second phase 
of the problem of rock waste therefore is concerned with utilizing the 
waste material. Many manufacturers have found that the manu- 
facture and sale of by-products from dherwim wash mlaterisls ha* 
placed their industries on a ptofi table basis. There am various diffi- 
culties in the way of developing waste utilization so far as most 
marble deposits in Alaska are concerned. The lack of a local market 
for d products hinders activity. Freight ratas to  pmible markets 
may be excessive. 

Among the important usm t h ~ t  have been suggmtd for wash 
marble that might be applic~bb in Alaska md on the Pacific mad 
are in riprap, for shore protection ; for road material ; for bnrning 
into lime; for am in a pulverized form for impmvement of mils; 
and for smelter flux. 

Thus f ~ r  the products of Alaska marble quarriea have been con6ned 
practically to marble for interior finishing (see " Uses;' p. IIO), rind 
the percentnge of WR&B in quarrying is necessarily great, because it 
does not pay to ship blocks that cnn not h ~lmost  entirely sawed 
into lare;$ and perfect slabs for polishing. Much of the marble 
appars to be of mitable chamcter for exterior construction and 
Imal sawha plants might pruduce much dimension rnarbla from 
blocks of such stone that would otherwise b rejected. Small polish- 
ing plants might also utilize much of the waste marble by working 
ib  up illto the smaller slabs required for base boards, tiles, plumbing 

moldings, and the like. A small sawing plant was in- 
Wed at one quarry in wathenstern Alaska, but operations were 
soon diwtinrred and no 6gum are available as to the relative costs 



of operation there and on Pug& Sound; it i~ u , , d @ r & d J  however, 
Ehat the high cmt sf ma1 in this part of Mash makes maanfactur- 
ing generalIy rather expensive Momover, the Puget Sound cities 
are supplied with relatively cheap electric power. . 

In sonthWern A l a s 4  according to Cndeld,' water power has 
hen developed at 15 or more placm, aggmpting 35,100 horse- 
power. It is reported that abundant water power is available on 
Koscinsko Island, near Holbmk, less than 4 miles from the marble 
quarries on Marble Island. To deliver electric; power to Marble 
and Orr islands a cable would have to be laid aam a channel 
measuring, according to the CotlsE and Geodetic Survey charts, about 
8,400 feet in width and 120 feet in depth; or else a line several miles 
longer would have to be built around the bead of Tokeen Bay. In 
the southeastern part of Prince of Wales Island and on Revilla- 
gigedo Islmd the appmrance of certain mountain streams and water- 
falls suggests the po&biIity of power not yet utilizd. It should be 
stated, however, that none of these streams have been studied by the 
writer with refemnce to their soum of supply, and that unl- f d  
from natural reservoirs such 6trem cm not be mfid on to f u d  
power throughout the year. 

A gystern~tic investigation w'aa begun by the Chlogic&I Survey 
fn cooperation with the For& Service in the spring of 1915, to 
determine the location and t b e  feasibility of water-power sites in 
 outh he astern Mash, for it was realized that lack of definite informa- 
tion in regard to the quantity of water available md other physical 
factom that determine the feagibility of a power sita has been one 
of the principal irnpedimenh to development. From the prelim- 
inary report = on these inve&igations the following data are quotd 
which appear to h of internst in connection wit11 the W b l e  de- 
veloprnen t of masble deposits : 

In the snmmer of 1914 T~oeard Lnndgren, central d W c t  mghw of the 
F o M  Service, made a reconodssanee af water-power sitea In sonthsestern 
Alaaka to determine the possibility of mtablishlng the pulp Wdu8try In the 
Tong888 Fatlonal Forest, whlch mvem a large pnrt of soatheaat$rn Alaska. 
In m~ect lon with this reconnatssance a maua of water powem wapi taken 
(me folrowlng table), which has k e n  w v i d  by Mr. Lnndgren t6 Jarnary 1, 
1916, and I s  here pubtiabed by coartesy of the Forerrter. 

XCandeld, 0. B., W a t F r g o m  bm8tQatlmn in mutbeaatcm bluka: U. 8. M. 
Burrey Dull. 842, p 106, 1918. 

Id4Q. pp 10(1-kOk 



E e t t h h n  ram:  
Cltlzens- Light, Power & Water Co -,,,-,,,,,, 2,000 
New TCnglaod Fish Ca-,-: -,-,,,--,,,-,----- 2,200 
Mtscellaneous planb ----,-- ---, ,--lanlanlan-lanlanlanlanlan - 1,000, - 6, a00 

Wmngell reg30~------------+-------,-,---- 0 
Sltka reglon : 

Sitka Wharf & Pnwr Co ,,,,,,----,---- a50 
Chichagof Wning Co --,,,-, ---,-- -,,----,-, MJO 
MlscePlaaeous plnntn -,---,-,,,,-,---,-,,, - - -  133 

5, om 
Juneau reglon : 

Alaska-Treadwell Mining Go. : 
Dongln~ Island plnnt ,,,,---,,-,-- 4,000 
Sheep Creek plnnt -,,,,,---------- 4,100 
N-et Ureek plnet ,,,-----,---- 5,700 

w m  
AlaskwGastlneau Mintug Go,: 

Salmrm C m k  plant, No. 1 ---------- 4,000 
Salmon Creek plant, No. 2 ---,,-,--- 4,000 
Ann= Creek pla~ht -,,,------------ 5,000 - 12, om 

Ma& Pectrlc Llght & Power Co --------,--, 1,000 
Mimilaneoua plnnts -------- --------------- 1,000 

28, 
Ska-y 100 

Drnrlng the last few gears some l a w  water-wwer ~lrtnts hove been Installed 
near Jnrleau to snpply mwer for mining, and attention has beem called to the 
fwlbl l l ty  of Improving other power sites lo that mflon and elsrewbere in 
mutheastern A k ~ k a ,  to meet the Inereaslog demand for pou*er to be urred In 
mlnlng, lumbering, and fished* end the possible futrire demand for i tu  use . 
In the rnnnufncture of wmM pulp and e1eetmhemicfil produrtn. The streams 
on which It Is &ble to develop power and the me or other water bodies 
into which these streams discharge nre listed In the following table: 

a f l m l 4 ~ g  power site8 is mutheastan AFoah, d l h  H t i o n  or 8wtm 
bodies inlo which they  8% 

PorFnpine River, near ~orcuplne-' 
Endlcott Ri~er ,  west matit of Lynn GQnar. 
Qwle nnd Davles creeks, Berners Bay. 
Lemon (=reek, near Junean.' 
Cnrlson Crek. T a b  ~nlet.' 
  me^ Lake outlet, Takv Inlet.' - 

atalntaised I& 1909 bg Porcupine Gold Mlnlng Co. 
mtion.belng malntalncd by laIdop mmpanp or Juneau. 

* Qaglng statioa him malntabed by hlmka-Qaetlneau Ilnhg Co, of Iunau. 
* Q d n g  Inatlorn mdiintahcd In 1068 and 10M by blaabTresdw@ll ~ 1 d  Wning Ch 



Sped Rlaer. BPI Rlver prom Port SnettMmm. 
Orlndatone CFeeg, north shore of Stephem mmaga 
Rbela Creeg, north shore of Btephene Passam 
Ung Lake oatleS Speel River project, Port YnettI8ham.' 
Cmtw u k e  ontIet, S w l  RIver project, Port SwttI&araz 
Wse Lake outlet, Swel Rlver project, Port Snettisham. 
Swwtheart Fa& Creek, south arm of Port SnettEshant' 
Port Houghton, Stephws Pfmage. 
Farragot Bay, Frederick Sound. 
Hill Creek, w Wmngell' 
Bmdfldd Canal. ugper end of Olevehnd Penimola. 
Smugglers Oova, muthaaat nhore of CneveIand Yenlnsuh. 
Helm Ray, mntheaat shore of Cleveland Peninsula 
Shelockham Lake outlet, Bailey Bay.' 
Chlckamln &I~cr, east &ore of Behm 
Rudyerd Bay, eant ~hore of Behm Cand. 

Port (!mcIu~on, msonth~~ mmt 
Patterson Bay, em3t m a t .  
Red RIM 'Bag, Mat caast. 
Ca-de Sag, east coast. - Baranof Lake outlet, warm spring Bay, east cottkn 
K m g k n  Bay, mat mast. 
Green Labe outlet. Silver Bag, weat coast.' 
Necker Bay* wmt coamt. 
iDeep or R d m b t  Idke, wmt const 

A m  mt PO&&. 
N o l a  Bw, Peril Strait. 
ma2 Bay, werrb CmBt. 

Freshwater Bay, east c0-t. 
~itkoh Bay, southeast ma&, 
Basket Bay, ~mthenat ma& 

Kwbmahoo Inlet, west coast. 
Hood Bay, we& coarrt. 

Itartn Rt-t, garta Bay.' 
Whele P m g e ,  behind Thorne Island, nortbeaet coaat, 
Myrtle Lake outlet. new Niblack post &CB. 

Heynolde Creek, near Doppemunt. 

1 Gaging m a t t l a  &talned &a Jamaar~, 1918, b the &~c* pralst of J e w  
*Oaglng atatlon tmInWDPd by U. W Geologlml Baffm. 



Orchard Lake outlet, at Shrlmp Bay? 
Bearer Falla, George Inlet. 
White River, George Inlet. 
Creek, east shore near head of Carroll Inlet. 
Flrrh Creek Thorne Arm." 
Gokatchin Creek, Thorne Arm. 
Ketchlknn Greek, qt Retchiknaa 

All the marble properties in saut11easter-11 Alaska thus far devel- 
oped md a p a t  many undeveloped deposits are situated either 
elm to or directly on deep water. At present marble in rough 
blocks is corrid by freight steamers to Tacomn, Portland, and Sari 
Francism, Freight rates hare bwn much reduced in the last few 
years through competition and are  ported ta be moderate at  
present. 

COMPETImON. 

. CmiidembIe marble is still shipped to the Pacific ooast fim 
quarries in the eastern United State, mainly Vermont and Ten- 
nessee, and Eome is imported from Italy. The output of Alaska 
marble is increasing, hhowerer, and there is said to be a, market for 
all of it th&t can be prbtlud.  In the western half of the United 
States marble quarries and pmspects haw bean opened in Sbvena 
County, Wash.; Josephine Coanty, Oreg.; Inyo and 'iholumne 
counties, Calif.; Cochise County, brix.; O h 0  Conntg, N. Mex.; 
Whita Pina County, Nev.; Bea~er County, Utah; and Gunnison 
County, Golo. Odg the product of the California and Colorado 
q n a r r i a  has been of commercial importa.~ce thus for. 
In British Columbia large deposits of marble nre known along the 

srlunds, on the mast, d in the interior. Among those on Vancouver 
Mmri am deposits on Nmtka S o l d  and at Bmmr Cove. The 
doposit on Nootka Sound was monce quarried but ia mprkd not to 
have bean operatel since 1959. On Malaspina Idet two dec 
posits have h e n  noted, one of which iis of white marble and the 
other .of g m y  and white marble, mixed with serpentine. The prin- 
cipal marble qursrry in the Province is that of the Canadian BIarble 
& G m i h  Co., on the Canadian Paciftc Railway between Lardo and 
Trout Z h .  This quarry is equipped wit11 finishing works and 

Qagtng ntatlan maintalaed by U, I Ifrologlul Survey. 



mpplies the gm&r part of the marble u s d  in British C?oIu.mbia. 
White marble ia mportsd near the tom of Wycliffe, on the Rim- 
berly branch of the C 4 a n  Pacific Rnilwsy, a d  dolomitic mar- 
ble of various odors in the Rocky Mountain region on the s l o p  of 
Mount Ogden, 2 milts h m  the month of Yoho River. 

It is not likely that during the mkitanance of the p m f  tariff 
on marble much of the Canadian product can b sold pmfitablp. 
within the United States, nor can the Alaskaa, pmduck be delivered 
in Canada, although it must pass throagh Candian watars on the t 

way b t h e  United States. 

According to the Survey records the h t  marble pmdud in 
Alaska was quarried in 1901 by the Alaska Marble Co. at Caldsr, 
and tha first shipment to the United SWxs waa made in 1802. For 
the years 1902 and 1903 no production was reported, but beginning 
with 1904 the ontput has steadily increased year by yar, It is not 
possible to give the statistics of production by years, for in only one 
year wepe there m m  than two reporting prodnm, and it is the cvm 
torn of the United States Geological Survey ta avoid pnbhhing fig- 
ulw that might reveal individual operations. In all, however, h m  
1901 to 1919 Alaska pducers bave reporbd total shipmenh of un- 
finished marble to the United Statss of an approximate value af 
$1,830,000. Not included in this total is a small output of marble 
usad lwalEy for tombstones and monuments. 

S d E  quantities of marble have km d p p d  to the United Statm 
fmm the quarries of the Mash, El Capitan, Mission, snd Alaska- 
Shammk cornpad% bat by far the greater part of the output hm 
come thus far from the quarry of the Vermont Marble Co. on Marble 
Islmd. The p d u d  of this quarry is shipped to the electrically 
drimn mill owned by the comptbny at  Ttacoma, Wash, where the 
rough blmb sre mwed into smaller b1& for turning and planing 
and into slabs threg-quartem of an ineh to 1 inch thick for polishing. 
The s l ~ b  and  wed blocks a m  worked np into wainscdings, ceilings, 
flour tilts? rnoldinp, f i x t v  rails, hlnstmdas, and a variety of 
f o r m  for interior finish and decoration. The rntrrket for them prod- 
ucts is principltlly in the cities of the PwSc Coast States, but it ex- 
tends as far eastward as the Atlantic seaboard. 
In the important buildings listed b1ow (to 1916) marble from 

Tokeen, Alaska, is reported to have bmn used in interior work (See 
Pls. XXIII-XXV*) 



ArctIc Club. 
H o e  Bulldlng. 
1,yonB Bulldlng. 
IIQJefit Rolltltng. 
L. C. Smith Buildlad 
Bank of Unlifomia Rulldlng. 
>/c(llnrmlck Hotel. 
King C o w  courthoupe. 

~ACOYA, WABH. 

National rtealty R u i l d l n ~  
Perklos R u i l ~ n ~  
Tamma Rulldlng. 

waited 8tates pmt offlce. 

W A L U  WbLtrl, W A B E  

Wnlla Walln Comtp Cnurthae~e. 

RpnuMtng B u i l d l ~  
Wllcox Bal ldIn~.  
Ymn B u l l d l n ~ .  
Selling Bulltl!n#. 
Utman-Woltc! Ruildlng. 
O w n  Jonrnal Ruildln~. 
Mdrmnnsh m11&ab. 
Stevens Bnildlng. 

Tbe Dalles mty Cmrtbonse. 

Fla- BuMlng. 
Odd FelIom Bullding. 
Sharon Bnlldlng. 
Bobart Ralldhg 

Federal Realty Bullding, 
Snnkera Invmtment Rulldinn. 
Rmlty Sgndlcnte Bni ld in~ .  
O~klnnd hlnnual T r a l a l a ~  Rrhool. 
Hnrrison Hotel md Apartments. 

Capltal Natlonal Bank Bulldlng. 
Fowm Rallalar. 
Travelers H o t ~ l .  

Rlack BnIldfng. 
Lrw AngeIes Inventment Bulldlng, 
Tltle Insurance nnd Trust R u r l d i n ~  
Van Nuys R u l l d l n ~ .  
B r h a n  R ~ ~ l l r l l n ~ .  
Commnnlty Mnnmlenm, Indewood. 
Haas Rulldfng* 
Rolllamorth Bullding. 
Merchnnts Satlonal Bank Bulldlng. 
Illnrsh-Strong Bnlldw. 
Southern Pnclflc P a s w a p  Statlon. 

&mtrnt Mwtnerce Bollding. 
Spreckels Tbente~. 
U n l t d  Stntea Boat Office. 

Oammnnltg Mausoleum . - .  

Pearl Hnrbor Naval H m t a t  



ally of medium @n, and oa Gcrtsongni Bay (No. -44) &em are 
deposits of medium-pined white, pink and white, and bluish-white 
and gmy marble of good quality. Both of these arms m a i d  to b 
located fmvorably for quarrying and shipping. 

On the mainland east of Tmgdl Island ocxur soqa amw of 
medium to coam gmined white to gray md blue marble that may. 
prove of value. Among them might be mention4 that on Blake 
Channel near its junction with Eastern Pawage {'No. 51). 

White fine-pinad marble of even texture, fairly well situated for 
quarrying and shipping, occurs on Revillagigedo Island near Carroll 
Inlet (No. 58$, 

As ta the other mideveloped deposit9 d k b d  in t h i ~  repott less 
encouragement caa be given regarding the psibilities of profitable 
exploitation under p m ~ n t  conditions. For special decorative pur- 
poses, where cost is a minor consideration, sonic very unusuaPFy 
banded marble may be obtained frpm the mhistosa deposits on Ad- 
miralty Tdand near Point Hepburn (No. 14) and north of Marble 
Cove (Nos. 15 and 16), but it i s  doubtful whether these deposits can 
be quarried in competition with the more homogeneous calcite mar- 
blea almdy developed. About the ~hores and islands of Glacier 
Bay (Nos. 2 to 8) them am indications of an abundance of marbIe, 
but it is probable that the remoteness of this bay from settlements, 
the mrcity of large timber in the vicinity, and the unoertainti~ bf 
navigation will retard active quarrying there. , 

4orn~nment lands that' a& chiefly valusble f& their o d e n t  of 
building stone (inclmding marble) msy be located as plscer dabs, 
m d  but one dimvery of mineral is required to support a placer lorn- 
t iou  An individual may claim 20 acms, but in AlasB8 no d 
tioa placer claim IcabfI after August 1, 1918, can exceed 40 acres, 
k q w t i v a  of the n m h  of persons msmiated together. On .every 
placer-mining. claim located in Alaska after August 1, 1912, and 
until patent therefor has been k u d ,  not Iew than $100 worth of 
Iahr must be performed on irnpmvements made during each year, 
including the year of loc8tion, for each 20 &I:= or excess fraction 
thereof included in the claim. !F~B p m f  of improvements must 
show that their valne is not less than $fiDO and Zhat they wem made 
by the applicant fur patent or his grantom This p m f  should wn- 
sist of the affidavit of two or mom diibhterested witnewseia 

The p d m  to obtain patent to  mineral lands is given in detarl 
in a publication by the Gmeml Land Ofice, Department of the 
Interior, to which the interested reader is ref9rred.l 

1 ~nlbsd Iltatee dnhg lawa and regnlmtlotlons t b e m d s r  : (;len%ral m d  Om- C L n  
480, IM pp,  1815. 
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